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designed and tested to 


withstand shock accelerations 


in excess of 3,000 gravities ... 


LESSER CR GOES, sali SSRN iam GMB 


See this oscillograph and 
other Midwestern test instru- 
ments and servo components 
at the 
ISA SHOW — Booth 1305 
Sept. 17-21 
WESCON SHOW — 
Booth 609-610 
Aug. 21-24 


other 
‘Phts miniaturized 14-channel oscillograph 


midwestern has been subjected to extremely high shock 
products accelerations and by the use of shock-delay 

_. techniques, has recorded all data associated 
aan vad Test) with them. Some of its many features are — 
MAGNETIC STRUCTURES 3°%” x 50 foot record capacity e % to 8 inches 
per second recording speeds e ability to record 
while subjected to constant accelerations of 
20 gravities « 5% x 6% x 7% inches overall 
dimensions ¢ operated from 28 volt de power 


sources. 


GALVANOMETERS 

AMPLIFIERS 

BRIDGE BALANCE UNITS 

HYDRAULIC SERVOVALVES 

TORQUE MOTORS 

SERVOAMPLIFIERS 

DATA REPEATERS 
MIDWESTERN INSTRUMENTS 
Alst and Sheridan Road we Tulsa, Oklahoma 
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at last... 


a precision computer 
custom-designed 


_foryou 


Never before has any analog computing system offered the 
accuracy, flexibility, capacity and rugged dependability of 
this spectacular new GEDA A-14 Series Goodyear Elec- 
tronic Differential Analyzer. 


Here is a high precision analog computer adaptable to 
BOTH mathematical and simulation approaches. Available 
with as few as twelve to as many as several hundred 
amplifiers —plus hundreds of nonlinear channels — every 
GEDA A-14 offers precision, adaptability, convenience and 
stability heretofore unknown in commercial installations. 
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Check these exclusive GEDA A-14 features: 


vine most accurate, widest-band LINEAR computing 


equipment available. 


Widest selection of the most precise high-speed elec- 


tronic NONLINEAR equipment available. 


"A Most dependable stabilization system in the industry. 


f Provision for repetitive problem solution. 





The way to give your hunch a chance 


GOODZYEAR AIRCRAFT 
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A New built-in AUTOMATIC PROBLEM ANALYZER. 


New AUTOMATIC READ-OUT PRINTING to check and 
v record connections and scale factors. 


New AUTOMATIC DIALING SYSTEM for selecting scale 
factors and variables. 

New SPLIT PROBLEM BOARD for simultaneous solu- 
tion of two separate problems. 


With these and many more exclusive features, the GEDA 
A-14 is the most advanced, most flexible analog computer 
ever offered to industry. There’s a GEDA A-14 installation 
— large or small — custom-designed to your exact require- 
ments. And you can modify or expand it — economically. 
For you get all these custom-built features at production 
economy. 

Get the complete details on the new GEDA A-14 today. 
Write: Goodyear Aircraft Corporation, Dept. 931ET, 
Akron 15, Ohio. 


GEDA ~-T.M. G Akron 15, Ohio 
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if it's METAL 
FABRICATION 


your FALSTROM 
man has the answer! 


cabinets 
panel boards 
small parts 
enclosures 
cubicles 

housings 

chassis 

consoles 





e@ fabrication of large or small shapes 

to close tolerances. 

@ fabrication in aluminum, sheet steel, ” 
stainless steel, copper, brass and other alloys. 
@ complete design-engineering-production 
service. 


e@ stock tools, dies, jigs . . . standard 
fabricating techniques employed 
wherever possible. 


@ modern facilities for punching, shearing, 
bending, welding, finishing. 


Falsfrom means 
it’s that much better! 


ALSTROM 


FALSTROM COMPANY, 92 Falstrom Court, —— N. J. 


PRescott 7-0013 
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Versatile 
POLYRANGERS 


THE Versatile 
UNIVERSAL 88 POLYRANGER 
88 FULL SCALE RANGES. DC — 200 microamps. to 1.5 
amps., and 5 M.V. to 750 V. AC —10 M.A. to 3 amps., 
and 500 M.V. to 750 V. .5% accuracy. For use up to 5ke. 
on voltage and 15 kc. on current. 5.2” hand drawn 
mirrored scale. Automatic temperature compensation. 


THE Versatile 
MODEL C 


POLYRANGER 


’ 14 FULL SCALE RANGES. 
DC—1.5 M.A. to 10 amps., 
and 1 V. to 1000 V. 

Two combinations. .25% 
A, accuracy. 6.3’ hand drawn 
mirrored scale. 


THE 
Versatile 
MODEL DYP 
POLY - 
RANGER 


20 FULL SCALE 
RANGES. AC—5 
M.A, to 10 amps., 
and 5 V. to 2000 V. 
Two combinations. 
3% accuracy. 6.3” 
hand drawn mir- 
rored scale. 


Visit Booth #1010 At Wescon Show 
SENSITIVE RESEARCH 
INSTRUMENT CORPORATION 


NEW ROCHELLE, N. Y. 
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Editor, I&A: 

My purpose in writing is twofold. 
First, I would like to compliment 
your staff on their fine selection of 
articles which appear in /nstruments 
& Automation. I find that the ma- 
jority of the articles are technical 
enough in detail to be of use to the 
Systems or Automation Engineer. 
The articles..cover a well-diversified 
field to previde stimulation of 
thought in this large growing field. 
My only complaint is that copies of 
your publication are difficult to ob- 
tain in our office library, and this, of 
course, is not your problem. 

Secondly, I would like to request 
several reprints of the article pub- 
lished in Volume 28, No. 4 of the 
April, 1955 issue of /nstruments & 
Automation entitled “Industrial Uses 
of Analog Computers”. 


Armand G. Mueller 
Systems Engineer 
Industrial Controller Div., 
Square D Co. 

Milwaukee 12, Wisc. 


Your reprints are on the way, Ar- 
mand. This important article, plus the 
5 other computer-clinic sessions of 
the First Automation Exposition, are 
available also in the COMPUTER 
HANDBOOK, First Edition. 


Editor, 1&A: 


Thank you for publishing my letter 
to the editor in your May’ issue. 

However, I think you will find if 
you will re-read my letter, that a very 
important point was overlooked when 
not included as part of the over-all 
discussion, and so failed to point out 
the most important feature of the 
P-K valve. 

I refer to the part of my letter in 
which I point out that Mr. Beard was 
incorrect in stating that a Venturi 
section body design was impractical 
for proportional control purposes due 
to the difficulty of designing control 
characteristics into such a design. 

The P-K valve, in addition to al- 
most twice the capacity of conven- 
tional control valves, less unbalance 
force (by 60 to 75%) than conven- 
tional single-seated control valves, 





ability to handle extremely high pres- 
sure drops due to its low unbalance 
forces, and still provide bubble tight 
shut-off, has an essentially linear flow 
characteristic with rangeability in ex- 
cess of 100 to 1. 

This linear flow characteristic and 
high rangeability is the control char- 
acteristic which Mr. Beard stated was 
“precluded” or too difficult to design 
into a Venturi section body. 

I hope you don’t mind my bring- 
ing these facts to your readers’ atten- 
tion and trust you can see why the 
points on flow characteristics and 
rangeability are important to this 
discussion. Further, I’m sure you 
personally will find these claims to be 
of value in light of the amount of 
editorial on control valves that you 
publish in /nstruments and Automa- 


tion. 
H. L. Paul, Jr. 
P-K Industries, Inc. 
North Arlington, N. J. 


Editor, I&A: 

Your May 1956 issue of /nstru- 
ments and Automation credited an 
item on page 840 entitled “Program 
Control,” to the National Bureau of 
Standards Technical News Bulletin. 
This, as you undoubtedly know by 
this time, is an error. 

William R. Tilley, Chief 

Office of Technical Information 
National Bureau of Standards 
Washington 25, D. C. 

The mistake is ours. This hot litle 
item was a technical note in the 
Review of Scientific Instruments, Vol. 
26, 1955, page 1077. 


Editor, I&A: 

In the May issue of Instruments & 
Automation on page 890, there is an 
article entitled “Process Data Log- 
ging Systems” by Robert J. Marmor- 
stone of Panellit, Inc., which I en- 
joyed reading until I reached page 
894. Figure 8 shows two data loggers 
used on an aircraft testing program 
with an analog-to-digital conversion 
system built by Consolidated Electro- 
dynamics for Convair. However, 
much to my surprise, in the acknowl- 
edgements at the bottom of the page, 
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figures 8 and 9 were accredited to 
Minneapolis-Honeywell Regulator Co. 
Incidentally, this same photograph 
appeared in one of our Systems Di- 
vision ads which we ran in an earlier 
issue of your own magazine. 

In the June issue of /nstrumen’s 
& Automation there is an article en- 
titled “Process Applications of Ana- 
lytical Instruments” by Herbert S - 
mon of The Fluor Corporation, 
which has rather glaring errors als: . 
On page 1144, in the section on Mas; 
Spectroscopy, I somewhat disagre : 
with his statement “One failing i 
the mass spec is that it cannot di - 
tinguish between isotopes, as for e>- 
ample: n-butane and iso-butane.” F: 
several years we have been buildin 
one particular mass _ spectromet: - 
which is entitled “an isotope rati 
mass spectrometer” and it is designe | 
primarily for the purpose of disti:.- 
guishing between isotopes. Even oi + 
large analytical instruments can 
this to a certain extent. As for tl » 
examples given, both n-butane ar 
iso-butane are not isotopes but is: - 
mers. 

Also, under section C—Refra - 
tometer—the figure 3 is a Consol - 
dated-Philips differential refractor - 
eter, which has been the designate:| 
name for a year-and-a-half now an‘ 
has appeared as such in a couple of 
the ads in both of your magazines. 
George H. West 
Public Relations 
Consolidated Electrodynamics Corp. 

Regarding the Marmorstone arti- 
cle, the pictures of the CEC equip- 
ment were submitted to us by Arthur 
Freilich of Minneapolis-Honeywe'l 
(they were a part of a paper Arthur 
delivered at the last Texas A&M Sym- 
posium, a nice example of friendiy 
cooperation). Thus the acknowledge- 
ment. Of course all our readers know 
that CEC is now the source for tho 
Phillips refractometer—oops, | mean 
the Consolidated-Phillips differentic | 
refractometer. As for the isomer- 
isotope item, the author apparent! / 
meant to say "isomers" (atoms c- 
nuclides of the same mass numbe- 
but different energy levels) rather 
than "isotopes" (atoms or nuclides 
having the same number of protor ; 
in their nuclei but differing in th: 
number of neutrons and hence + 
mass number). 

Editor, I&A: 

The article (Control Valves, Pat 
4, by C. S. Beard) contains mary 
outright misstatements. 

To give you some examples, v2 
have: 

1. Face to face dimensions f 
flanged valves have not been stan: - 

Continued on page 1443 
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Pressure e 


‘arris products have been leaders in the 

ield of instrumentation and control 

or more than a decade. In ftuid control 
‘arris’ Safety-Relief Valves, Flex-Valves and 
(-V Series diaphragm-disc valves offer a 
-hree-way choice for meeting your needs... 
f speed control is your problem, 
“arris-Pickering’s line of hydraulic and 
mechanical governors includes a model for 
very purpose. 


And keep in mind—Farris products of every 
type are built for quality ... designed 
for performance... priced for YOU! 


THERE ARE THOUSANDS 
OF SPECIFIC USES FOR 
FARRIS PRODUCTS IN 


Chemical Processing 
Petroleum Processing 

Pulp and Paper Manufacture 
Mining & Quarrying 

Food Processing 

Public Works 

Smelting & Refining 

Metal Working 

».» every major industry! 


at the \ 
New York Col 


AFFILIATED COMPANIES 
400 COMMERCIAL AVE., PALISADES PARK, N. J. HOUSTON, 20 
FARRIS ENGINEERING CORP, » FARRIS FLEXIBLE VALVE CORP, » FARRIS-PIGKERING GOVERNOR CO., INC. » FARRIS HYDROSEAL CORP. + FARRIS HYDROTORQUE CORP. 
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SAFETY-RELIEF VALVES 


The world’s outstanding line for 
process and general applications ... 
including famous BalanSeal Bellows 
types (licensed to other manufacturers) 
that isolate working parts from fluid to 
give 100% protection 100% of the time, 
even under variable backpressure 
conditions. Available with the Farris 
“Remoter” 

Safety Valve Control. 








FLEX VALVES 


The valves of 101 tough uses for 
every field of control . . . hose- 
bodied manual and automatic 

types in standard or new SuperSeal 
metal-enclosed designs. Also, Farris’ 
X-V Series of low-cost diaphragm- 
disc valves. All for corrosion, 
abrasion, slurry and general 
applications. 








FARRIS-PICKERING GOVERNORS 


The Type 3300 Hydraulic is the newest 
design in this 100-year-old line of speed 
control devices ... backed by more than a 
century of know-how. Modern designs, 
prompt, efficient repair service and the 
popular Farris Exchange Plan save you 
time and money. 


IN TEXAS: 
5405 CLINTON DR. 






































DOUGLAS SELECTS LINK 


TO BUILD FIRST DC-8 JET SIMULATOR 








CoE CE NOLOGiIiC At, 


AERONAUTICAL SYSTEMS 18 


have made vital contributions to the progress of jet avia- 


tion and its expansion into the civil transport field. Many es 
have won recognition as the finest in the industry, bench ‘ 
cr: 


marks of American technology. 
Whole generations of airmen, for instance, have 88 
been trained in flight simulators developed and produced 





by Link, pioneer of on-the-ground flight training. This Pr 
GPE Company has delivered over 800 jet flight simu- = 
lators—more than all other manufacturers put together. aks 
It has just been selected, on the basis of superior tech- s 
nology and equipment, to produce America’s first simu- lic 
lators for jet air liners. Link-developed DC Computer I’ 
Systems in Link supersonic simulators are the only ones S} 
meeting the needs of these advanced aircraft. : 


Equally dominant are the gyro-magnetic compass 
systems of Kearfott, another GPE Company. This com- 
pany’s new lightweight J-4 Compass System weighs only 


GENERAL PREcCISION E 





92 GOLD STREET, NEW YORK 38, NEW YORK 
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a navigation system that 
solves jets’ problems 





Gs General Precision Laboratory Incorporated 
Ficarangsitic, New York | 





Sightseeing at 7OO mph -NAVY STYLE 





BEN CE MARES 


18 pounds. Yet it provides accurate heading information 
at all latitudes, is rugged enough to maintain its high ac- 
curacy despite the jolts and speeds of jet flight. The Air 
Force has just selected it as standard for all new fighter 
craft. Kearfott’s N-1 Compass System has been the navi- 
gational standard for Air Force bombers for 5 years. 

Still another member of the GPE Group, General 
Precision Laboratory, has developed and is currently 
making quantity deliveries of the most advanced airborne 
navigation systems in use. These GPL systems, which 
are self-contained and fully automatic, have flown mil- 
lions of operational miles with unprecedented accuracy. 
Their adaptations to civilian jet needs-GPL’s RADAN 
Systems—are expected to make equally far reaching con- 
tributions to the commercial jet transport field—in the 
way of increased safety, fuel economy, passenger conven- 
ience and efficient use of limited air space. 

These are but some of the accomplishments in avia- 


EQuuUiIiIPM EN T 





THE GPE GROUP 


zeneral Precision Laboratory Incorporated. @ The Griscom-Russell Company 


tion for which GPE Companies, working in conjunction 
with the Armed Services, are responsible. Librascope, an 
important member of the Group, produces outstanding 
instruments and equipment for the field. Librascope’s 
computers, its highly advanced equipment for photo- 
reconnaissance work and photogrammetric equipment 
for the interpretation of photo data, its periscopes, pilot 
and navigator finders, are all leaders. Several GPE Com- 
panies are deeply involved in inertial guidance, guided 
missile projects and certain nuclear power applications. 


In all GPE achievements in the numerous industries 
in which the companies work, GPE Coordinated Preci- 
sion Technology plays an important part by inter-relating 
the wide range of skills and resources of the Group. This 
operating policy, and each company’s unremitting in- 
sistence on highest quality, are major reasons for the fre- 
quency with which GPE systems and equipment continue 
to set standards in their fields. 


OoRPOQO FR A TIO WN 





Ampro Corporation @ Askania Regulator Company @ _ Bizzelle Cinema Supply Corporation © Bludworth Marine 
e The Hertner Electric Company @ International Projector Corporation 


Kearfott Company, Inc. © Librascope, Incorporated @ Link Aviation,Inc. @ J.E.McAuley Mfg.Co. © National Theatre Supply 
Pleasantville Instrument Corporation @ Precision Technology, Inc. @ SEC-o-matic Corporation © Shand and Jurs Co. 





Society for Visual Education, Inc. @ The Strong Electric Corporation @ Theatre Equipment Contracts Corporation 
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GPL ii-TV camera with remote control 
of iris aperture and lens optical focus. 
Vernier control of focus regardless of 
lens focal tength. Nylon gear drives 
give quiet, positive action; local con- 
trol of camera also available. 


Mounted for indoor use with remote 
control of pan and tilt, GPL ii-TV 
camera provides 360° camera view- 
ing and 90° tilt. Position accurately 
indicated on control box. 


Outdoor unit; weatherproof under all 
conditions; permits full 360° camera 
viewing, 90° tilt. Heavy-duty remote 
pan and tilt unit equipped with sole- 
noid brakes to prevent drift, regard- 
less of wind velocity. 
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Complete Remote Control ; 


® bul 

oe mi 
ca duct 
with GPL | Z/- - 
| dive 
GPL’s industrial-institutional closed-circuit TV system ay 
We] 


modi 


There’s ii-TV closed-circuit equipment to Investigate the bright, clear picture, The | 
fit every industrial “seeing” problem. And rugged construction, dependability and _all- ‘of e1 
GPL’s skilled application engineers will be around economy of the outstanding GPL hind 
glad to help you select the system best suited  ii-TV System. Compare—and you'll see that usage 
to your need. : nothing is more economical than the best. ice. 
GPL ii-TV is designed, built and engi- O. 
neered by men who have the highly specialized seesaae 2 const 
skills required to produce top quality equip- Dangerous processes of any BBS : for 
ment. Every piece in the 77-TV System reflects kind can be closely controlled ; 
GPL’s extensive experience in the produc- oe , ¥ é cial 
tion of high performance television systems Reg ls onvally 
to meet the rigid standards of the Armed effective in countless other 
Services and broadcasting studios. 





s 


( 
) 


industrial applications. 


For further information, or application engineering assistance, write or contact: 


General Precision Laboratory Incorporated 
Pleasantville, New York 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 
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LETTERS —contINueD 


ardized to be the same as line valves. 

2. The correct name of the 
sponsoring organization is the Na- 
tional Steam Specialty Club, rather 
it was, since the association is now 
known as The Fluid Controls In- 
stitute, Inc. 

The use of weld end valves while 
or the increase is far more prevalent 
in steam plant installations than in 
h zh pressure gas metering stations. 

1. Even the statement on screwed 
id valves is too general. For ex- 
a:iple, many companies use flanged 

d valves on all services and par- 
i ularly on the chemical services 

ether or not unusual temperature 
: high pressure conditions exist. 
>. Ring joint and tongue and 
ove flanges are installed at the 
iscretion of the user and _ not -nec- 
ssarily on elevated temperatures and 
ressures only. Actually tongue and 
ove flanges are very rare. Ring 
nt flanges are often used on ap- 
cations where the line fluid is 
i bient temperature. 

6. Stainless steel (18-8) plugs and 
s}at rings are virtually an industry 
de standard for control valves other 
in low pressure valves used for 
ilding heating, etc. Brass trim 
ght be used on a cheap water re- 
ducing regulator. It is virtually im- 
possible to combine every kind of 
direct pilot operated regulator in a 
discussion of control valves. 

7. The use of integral seats or 
seal welded seat rings is not based 
on the problem of external vibration. 
We have never sold valves with this 
modified construction for this reason. 
The reason generally is the possibility 
‘of erosion or erosion-corrosion be- 
hind the rings and the most common 
usige is on high pressure steam serv- 
Ice. 

3. Figure 4-6 is a highly special 
coustruction not particularly suitable 
for such a general article. 

°. Figure 4-7 shows the very spe- 
cial double seated, soft seated con- 
striction which fits in the gas valve 
shown in Figure 4-4, There is little 
point in showing such a rarity. We 
doubt that the average reader can 
figure it out. 

0. To be of value, the section on 
soi seated designs should be general- 
ize | and include mention of the use 
of some of the high temperature mate- 
ria's, controlled compression seating, 
etc 
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1. While we have taken the time 
to lictate quite a number of detailed 
coiaments on this particular article, 
we want to re-emphasize that a 
geveral layout and basic idea of com- 
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awed Vem 08 -Y Randolph Street, Chicago, fll. South Central Office: 6115 Denton Drive, Dallas, Texas 


* 


(EARFOTT 
SERIES R900 
_ SYNCHROS 


SIZE 11 


1.062" Diam. x 1-45/64 
long, weight 4 oz. 


HIGH ACCURACY 


Probable error 7 mins. Maximum error 10 mins. 


CORROSION RESISTANCE 
Stainless steel housings, shafts, bearings 
and laminations. 


NEW HIGH TEMPERATURE STABILITY 
LOW IN PRICE—IMMEDIATE DELIVERY 


Let us know your delivery requirements— 
write today. 


KEARFOTT COMPONENTS INCLUDE: 


Gyros, Servo Motors, Synchros, Servo and Magnetic 


Amplifiers, Tachometer Generators, Hermetic 
Rotary Seals, Aircraft Navigational Systems and 
other high accuracy mechanical, electrical and 
electronic components. - 

Send for bulletin giving data of components of 
interest to you. 


A SUBSIDIARY OF 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


~ Gales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. 


Rilo cane Stee ae ene Arne Fevetene, Colif. 


See 








For more information circle 8 on inquiry card. 


August 1956—Instruments & Automation—Page 1443 


a 





To 
the truly 
creative man- 


no 
greater 
challenge 


Men who are interested in the 
long-range planning of new data 
processing systems are invited to 
discuss an exciting future at IBM. 


IBM is now studying the future 
requirements of industry, govern- 
ment and science for the handling 
of information. Systems engineers 
are needed to analyze these re- 
quirements and to create new 
systems, concepts and plans. Ex- 
perience in the computer field is 
not essential; experience with sys- 
tems other than data processing 
may qualify you for this work. 


Examples of such experience are: 
communications networks, 
guided missile systems, automatic 
controlsystems, business methods 
and controls. The essential fea- 
tures of the kind of experience that 
will qualify you are the knowledge 
of a variety of types of equipment 
and ability to evaluate various 
solutions to systems problems. 


The task of designing integrated 
systems of humans and machines 
to achieve still more effective re- 
sults from complex data proc- 
essing ‘offers opportunities for 
spectacular achievements in the 
next few years—with rewards 
commensurate with the impor- 
tance of the project. 


For further details write to W. 
M. Hoyt, International Business 
Machines Corporation, Room 
3628 , 590 Madison Ave., N. Y. 
22, N. ¥. 


Plants and Laboratories at Endicott, Poughkeepsie, 
Owego and Kingston, N. Y., and San Jose, Calif. 











INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 








DATA PROCESSING ¢ ELECTRIC TYPEWRITERS 
TIME EQUIPMENT « MILITARY PRODUCTS 





LETTERS —ConrTINUED 





bining valves and regulators under 
the heading “Control Valves” hope- 
lessly complicates the picture. There 
is a real need for some basic infor- 
mation on control valves which 
summarizes the constructional fea- 
tures in a practical manner. Such a 
series, however, will require a great 
deal more careful study and arrange- 
ment than is evidenced in this series. 


P. Wing, Jr. 
Mason-Neilan 

Div. of Worthington Corp. 
Norwood, Mass. 


Our old friend Paul Wing is entirely 
correct in objections | and 2; as line 
valves are not standardized, control 
valves cannot conform to line valves. 
The author wants to debate all the 
other points, so that these are not 
open-and-shut issues. Who asked us if 
all our “Letters to the Editor" are 
complimentary? 


Editor, I&A: 

How can I obtain the electrical 
characteristics of some foreign tubes 
which are in an instrument? I need 
this information for the design of an 
auxiliary type of instrument. 


Leroy Walkow 
Pittsburgh 6, Pa. 


The Electronic Tube Section, Na- 
tional Bureau of Standards, Wash- 
ington 25, D. C. will service your re- 
quest. Data on 10,000 tube types 
are available, with about 1000 ar- 
ranged for mechanical sorting via 
punched cards. The files include the 
products of about 15 foreign manu- 
facturers and 80 domestic manufac- 
turers. 


Editor, I&A: 


You are correct in your statement 
(each month, in the “Electronic 
Circuitry” feature) that the circuit 
is the heart of all electronics. There 
is an unfortunate tendency among 
teachers and advanced physicists that 
the circuit is unimportant compared 
with the principle of equation in- 
volved. Unfortunately, the principle 
and the equation usually follow the 
development of the circuit, and only 
rarely can a circuit be designed from 
an equation. For example, take the 
Bertram multivibrator shown on 
page 85 of Instruments and Automa- 
tion for January 1956. I defy anyone 
to show me an equation for a posi- 
tive grid multivibrator which shows 
that frequency is the linear function 
of grid voltage. One of the reasons 
why transistors are not more widely 
applied is that manufacturers and 


Page 1444—Instruments & Automation—Vol. 29 


publishers, in general, are not pre- 
senting enough transistor application 
notes showing circuit, constants, and 
boundaries of operation. 

I suggest that you keep your sec- 
tion on “Electronic Circuitry” in its 
present form, perhaps expanding it 
to four pages, and then add a some- 
what similar section called “Transi:- 
tor Application Notes.” 

J. N. A. Hawkins 

Byron Jackson Division 
Borg-Warner Corporatio. 
Los Angeles, California 


As you have discovered, there i: 
indeed a great amount of practica! 
electronics in our feature "Electroni- 
Circuitry." Rather than add a sepa 
rate section on transistor circuitry 
we are including basic transistor cir 
cuits in these articles. You will se» 
many good transistor circuits in fv- 
ture columns in the "Electronic Ci:- 
cuitry'’ series. 


Editor, I&A: 

I am enclosing a copy of a lettr 
that I have been sending in large 
numbers to manufacturers of data 
processing equipment. I have mace 
considerable use of your magazin®, 
particularly the Catalog and Index f 
July 1955 for which I am grateful. 


J. W. Greenwood 

Data Processing Committee 
Atomic Energy of Canda Limited 
Chalk River, Ontario 


Atomic Energy of Canada has set 
up a committee to study the applica- 
tion of modern developments in data 
recording and processing to the 
needs of a large research laboratory. 
They found the 1&A Catalog & Index 
helpful in reaching manufacturers of 
digital printers and typewriters, tape 
punches, binary-to-decimal convert- 
ers, graphical display equipment, 
analog-to-digital converters, and any 
product that might find application 
in the general field of data reduction. 


Editor, I&A: 


We have recently received your 
letter answering our request for in- 
formation pertaining to the measu:e- 
ment of specific gravity by the tuning 
fork method. 

Without your assistance and (o- 
operation, I doubt if we would ever 
have learned the name of the maiu- 
facturer of the instrument.* 

Thank you very much for yeur 
very kind attention to our problem. 

R. W. Matthies 
General Communication (0. 


Boston 15, Mass. 


*Poole Instrument Co., Dallas, Texas 
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«te settle for less th an This ad was all but written 
insis- e by a Clare customer. 
alk al fera= relay Here is the story as he told it: 
on “TI shopped around for relays for 
atio: continuous-duty, high-speed 
Lia switching service. Clare engineers 
ej : recommended Type HG Mercury- 
tica Wetted Contact Relays. They said 
‘onic i they were ideal for this applica- 
ea i tion. I thought so, too; but they 
try : ; 
lale ; do cost a little more than some 
se> : other relays, and I thought I 
» fu- 4 couldn’t afford to use them. I 
Ci:- i thought the extra cost, multiplied 
4 by the large number of relays in 
; my machine, would run my price 
® too high. So I built a model with 
ett r ' cheaper relays. In just a few weeks 
= ; the relays wore out. I knew that 
th Clare Type HG relays would last 
in for years under the same condi- 
ae of j tions, and it didn’t take me long 
eful. : then to decide that I couldn’t af- 
ford not to use them.” 
ited 
Ask yourself whether you, too, don’t have jobs 
oul for which no other relay is good enough. 
lica- call? At Consider that the life of a Clare Mercury- 
data py d @, Wetted Contact Relay is measured in billions 
the i i “™@ of maintenance-free operations. Compare the 
ory. : i | cost per flawless operation with that of other 
dex relays: this is the crux of the matter—a vital, 
ae : basic point. 
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any : ~, . va particular assembly desired and the size of 
tion : o°@ a mgSéthe order. 
tion i 
FOR COMPLETE INFORMATION on CLARE Mercury- Wetted 
. ee Contact Relays for single or multiple circuits contact 
four ; = Seed is your nearest CLARE representative or address: C. P. 
I° ¥ i Clare & Co., 3101 Pratt Blvd., Chicago 45, Illinois. In 
ee 3 > mm Canada: C. P. Clare & Co., 659 Bayview Avenue, 
Ng a n Toronto 17. Cable address: CLARELAY. 
3 ‘ PL p ; i, Send for CLARE Sales Engineering Bulletins Nos. 120 and 122 
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9s size a. problen 
with yow, too? 


pertm 
ELGIN can miniaturize and . = 


docto1 


mass produce your assemblies 


There’s bigger profit in smaller products these days! 
When conserving space is vital (as in time and 
control devices, small actuators and other electro- 
mechanical devices) call on Elgin for creative 
engineering and specialized assembly facilities. 
Elgin’s broad experience and skill can help you in 
the design of miniaturized components and in 
putting them into mass assembly on a low-cost basis. 
We will work with you on all phases of your 
miniaturization program. 


manuf. 
contro! 
READ HOW ELGIN’S “PRACTICAL MINIATURIZATION” 
CAN HELP YOU NOW 


This booklet will open your 
eyes to new opportunities and | 
profits through Elgin’s : 
“Practical Miniaturization”. 

It tells how Elgin has helped | 
others ... how Elgin can ie 
help you. Write today for the 
“Miniaturization” booklet. 


Cons 
seeks j 
Statice | 
uncerg’ 


ELGIN NATIONAL WATCH COMPANY at igh 


MICRONICS DIVISION © ELGIN, ILLINOIS 
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INSTRUMENTS 
and 


AUTOMATION 





Ti ese inquiries, representing problems fac- 
ing readers of Instruments & Automation, are 
published as a free service to our readers. 


Metal Detector 


Agent in large paper company is 
seeking manufacturers of devices for 
detecting metal objects on persons 
passing a certain point. A-117 


Nuclear Level and 
Thickness Gages 


Supervisor in city educational de- 
pertment wishes to contact manufac- 
turers of radioisotope type level and 
thickness gages for use as data -for 
doctor’s thesis. A-118 


Liquid Level Transmitter 


Project Engineer in chemical com- 
pany seeks liquid level transmitter of 
the inductance type which has no 
probe or follower in the liquid being 
measured. A-119 


Brilliance of Solids, 
and Odor of Liquids 


Chemical director in oil processing 
company seeks instruments to meas- 
ure (1) brilliance of solids, and (2) 
odor of liquids. A-120 


Hot Pack Temperature 
Controller 


Doctor in medical college seeks 
manufacturer of hot pack temperature 
controller for cold rooms. A-121 


Testing Facilities 


Test engineer in aircraft company 
seeks information on testing facilities 
for vibration, acceleration, and tem- 
perature testing for setting up a file 
on these facilities. Also on fungus, 
sal'-spray, shock, and other er 

-1 


Underground Water 
Pressure 


Consultant on underground water 
seexs instrument for measuring the 
Static pressure near the inlet of an 
uncerground pump that is 1000 ft be- 
low the surface. Water will be flowing 
at high rate while measurement is de- 
sired, A-123 


Computer School 


|.eader seeks names of schools that 
off-r courses in computer program- 
ming and related subjects. A-124 


Ultrasonic Processing 


Research engineer seeks ultrasonic 
equipment to perform operation of 
getting a salt into suspension or solu- 
tion. A-125 


Tensile Stress Measurement 


British exporter seeks manufacturer 
to equip laboratory with apparatus 
for measurement of tensile stress by 
means of brittle coatings. A-126 


Pump-Type Tachometers 


Motor company design engineer 
seeks information on pump-type ta- 
chometers, specifically speed/pressure 
characteristics and effect of temper- 
ature on readings using different liq- 
uid media. A-127 


Infrared Equipment 


Western manufacturer wishes to 
contact makers of infrared detectors, 
sources, and spectrometers; also mak- 
ers of metal, wood and molded instru- 
ment cases. A-128 


Pressure Alarm 


Government chemist seeks warning 
device to sound alarm when pressure 
within metallic vacuum system rises 
above pre-set point, e.g. 10 mm mer- 
cury. Power failure must not inter- 
fere with alarm. A-129 


Instrument Winterizing 


Refinery engineer requests infor- 
mation on instrument winterizing; 
particularly performance data for 
electrical heating of instrument piping 
leads, bodies, and housings to prevent 
freezing of water and heavy fluids 
in Class I, Division 2 areas. A-130 


Inductance-type Level 
Transmitter 


Instrument manufacturer seeks in- 
ductance-type liquid-level transmitter 
which has no probe unit connected 
with it, but does have a coil wound 
around a gage glass, with no follower 
whatsoever in the liquid being meas- 
ured. A-131 


Product Identification 


Foreign subscriber seeks manufac- 
turers of: Barco Capacitor, Shure 
Microphone Cartridge, University 
Speaker, ICA Cabinet, Atlas Micro- 
phone, MS-252 Transistor Socket, and 
Cinch Jones 2002 Lug Strip. A-132 


August 


Where extreme 
accuracy 


FVate| 





constancy 


are indicated... 


BAKER 


Nc Wh 


FROM A&Xttimony, 


Bismuth, Cadmium, 
Cobalt, OTe} of ol —1 
Gold, Iron, Indium, 
Lead, Palladium, 
Platinum, 
Nickel, Silver, 


Tellurium, Tin 
TO 7 Tale 


For full 
information, 
send for 

free booklet, 
Fine Wire, 
Foils, Ribbons." 


weet) “RECIOUS | 


113 ASTOR STREET, NEWARK 5, N. J. 
NEW YORK * CHICAGO 
SAN FRANCISCO » LOS ANGELES 


ENGELHARO (NOUSETRIES 
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WORLD’S MOST COMPREHENSIVE LINE 
OF TEMPERATURE INSTRUMENTS 


Here’s a time-saving, money-saving tip. Whenever you have a temperature problem... 
whether it involves simple, but accurate indications or intricate, sensitive control . . . call 
on WESTON. From WESTON’S comprehensive instrument line you can readily select 
++. you are sure to get ., . the temperature instrument exactly suited to your requirement. 
For simple indications . . . Weston provides the famous all-metal thermometers — or the 
filled system types for remote readings — or electrical resistance and thermocouple types. 
For recording . . . select from a complete line of filled system recording thermometers ~ 
single or multi-point electronic recorders — or, where instrument flexibility is desirable, 
compact, portable recorders are available. 
For control . .. there’s a complete line of mechanical instruments 
— null-balance type instruments — as well as self operating con- 
trollers. 
So remember . .. whenever you have a problem involving tem- 
perature measurement or control, the quickest, the surest solution 
requires no more than a phone call to your nearest WESTON 
representative. Literature on request. Weston Electrical Instru- 
ment Corporation, 614 Frelinghuysen Avenue, Newark 5, New 
Jersey. A subsidiary of Daystrom, Incorporated. 


WESTON 


MmeADQUARTE-R S FOR TEMPERATURE 
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Single and Multi-point RECORDERS 
null balance type 


filled system type 





GawrstomD 


~ Recording CONTROLLERS 
null balance type 


Mechanical 
RECORDERS 
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The M/58 Controller’s Revolutionary * 

Floating Disc System 
Here's the exclusive Foxboro design development that gives 
M/58 Control its unique versatility, precision, and stability. 
The floating disc and matched bellows assure uniformly high 
controller sensitivity and pin-point control action, even at 
widest settings of the proportional band. Lever-set propor- 
tional band adjustment is calibrated to 500%. 


Component Construction 
Gives Unrivaled Versatility 


Not only is the complete controller easily detachable as a 
unit, but also, each component is a “plug-in” unit. For 
example, reset plugs in at right as shown; derivative, 
similarly, at left. All 4 control actions, with 2 reset ranges, 
are available and easily adjustable to widest variations in 
operating conditions. Proportional action from 1 to 500% 
quickly set by lever. 














Outperforms 
all other 


controllers ! 





.zthe controller with the FLOA‘ TING DISC . 


'f you think this claim is exaggerated, just put a 
Foxboro M/58 Consotrol* Controller on your process. 
The tougher the job, the more it will outperform other 
zontrollers! Or ask any present user... many of the 
‘argest, most progressive petroleum and chemical 
srocessors are using hundreds of these instruments. 
They will unhesitatingly confirm that this exclusive 
Foxboro development has put their processes “on 
stream’’, automatically and smoothly from the control 
room, without false starts or confusion. 

The M/58 Controller can do the same for your 
process. The flexibility of its control functions makes 


"Reg. U. S. Pat. Off. 


OXBOR 


Reg. U.S. Pat. Ot, 


it readily adaptable to all processing techniques. All 
four actions are available, with two ranges of reset 
... all are easily adjustable to the most widely vary- 


ing operating conditions. For example, reset and 


derivative functions plug in . . . proportional action 
from 1 to 500% can be quickly set by a lever. And 
calibration is a simple zero adjustment! 

Get full details on this simple, truly “universal” 
Controller. Write for Bulletin 13-19 and ask your 
Foxboro Sales Engineer for a demonstration. The 
Foxboro Company, 468 Neponset Ave., Foxboro, 
Mass., U.S.A. 


CONSOTROL INSTRUMENTS 
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for improved readability, specify 


“"“ LEWIS 
LONG SCALE 


aircraft temperature indicators 


@ Standard ANDI0412 
cases 


@ Scale arc approxi- 
mately 250° 


@ No auxiliary com- 
ponents e 


@ No vacuum tubes 


@ Operate the same as 
conventional thermo- 
couple type or resist- 
ance type tempera- 
ture indicators 


@ Interchangeable with 
conventional temper- 
ature indicators, use 
standard resistance 
bulbs or thermo- 
couples and leads 


@ Made to Military 
Standard Specifications 


@ Tested and Approved 


COMPARE the improved readability of these 
long scale indicators with these... 


C 
<7 


Oo 
hi 7 


ui 
\wi 


Conventional indicators 


Recognizing the need for improved reada- 
bility without increasing panel space require- 
ments, The Lewis Engineering Company has 
developed these completely new Aircraft Tem- 
perature Indicators both in the Thermocou- 
ple Thermometer type and in the Resistance 


Thermometer type. 


the LEWIS ENGINEERING COMPANY 


rome np eo 0 OM GE GE OE © 


Reugat uc xk, 
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INSTRUMENTS 
and 
AUTOMATION Trends 





Single automation device of greatest potential is the analog com- 
puter. At the student level it makes mathematics alive to the 
student and produces a new type of creative engineer to whom math 
is a living language. At the design level it permits design of 
components and systems to meet optimum criteria. At the operating 
level it enables the plant engineer to tell management precisely 
what benefits can be realized from possible changes in every 
operational parameter. Already, an aircraft manufacturer who does 
not use analog computation and simulation is an anachronism. This 
will be true of process plants within a decade. A place in his- 
tory awaits the first process plant manager who puts a general- 
purpose analog computer at the disposal of his engineering staff. 
Who will it be? 


Adult technical education is needed to keep technical work- 
ers abreast of rapidly changing technological developments. 
Increased leisure should be coupled with increased study. 
Employers should consider trading employees' working time 
for study time—this would be much more effective than just 
fewer hours per week labor. 





























Technological advances are accelerating in frequency as modern 
"social reactor" builds up efficiency. One result will be change 
in character of all technical and productive jobs. All workers of 
future will have more leisure—but will be required to study con- 
tinuously to keep abreast of changes. Hence adult technical edu- 
cation will be field to watch. In 1935 only one university. of- 
fered an advanced degree in adult education; in 1955 fourteen 
universities offered master's or doctor's degrees—with many more 
offering short courses. Although 30 million adult Americans al- 
ready participate in adult education, very little has been at 
technical level. But much will be needed. 


Population of USA will increase from present 165 million to 
190 million in 1966 to 220 million in 1976. Yet age-group 
breakdown shows that there will be disproportionate increase 
in persons over age 65 and under age 20—which means that 
productivity per available worker must increase 40% within 
10 years to maintain our existing rate of change of standard 
of living. Only increased use of automation will make this 
possible. 
Benefits of increased production efficiency can be of 3 types— 
increased wages, lower prices, or increased leisure. Present 
trend emphasizes the first. Guaranteed annual wage could result 
indirectly in increased leisure. 


Electronics industry in USA was born in 1906 with the DeForest 
vacuum tube. In 1920, annual radio sales were about $2 million. 
In 1940, sales were $600 million. Today, with 150 million re- 
ceivers in use, radio market is about $500 million annually, 
mainly replacement. 
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FOREMOST 


IN FINAL CONTROL ELEMENTS Warren H. Brand, Vice President in Charge of Research and Engineering, shown 
with members of his engineering staff working on a customer service problem. 


CALL CONOFLOW for extra engineering quality 








...AT A COMPETITIVE PRICE VISIT OUR BOOTH 


Practical engineers insist on quality. Therefore, when it comes 319-A 
to fi insi flow. Th i- 
° mal control elemenits, they insist on Cono ow e engi INSTRUMENT-AUTOMATION SHOW 
neering team at Conoflow is second to none in the field. 
Beyond experience and inventiveness they have an eagerness Sept. 17-21 New York Coliseum 
to serve every customer in a friendly and personal way. You and see... 
ee new at gra : 
‘ VALVE ACTUATOR iinet 
Here, too, there are no shortcuts on materials and workman- NEW LTC CONTROL SYSTEM wou 
ship. “The best there is” goes into every control valve, power FOR PRECISE POSITIONING Wal 
OF LARGE CYLINDERS site 
nar. 
NEW ELECTRO-PNEUMATIC 
VALVE POSITIONER 


actuator and pneumatic regulator Conoflow turns out. You 
get top quality at a competitive price. 


Insure yourself for quick, dependable follow-through . . . Invest 
in an extra measure of quality and service .. . call Conoflow— Also Regular Product Line 











today! 


Qualified Representatives in all principal cities 


CONOFLOW SUBSIDIARY OF WALWORTH COMPANY 
CORPORATION 2100 ARCH STREET @ PHILADELPHIA 3, 
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Who’s Full of Gas Now? 


came through the mails to my 

home—an advertisement of a 
radically new industrial-type gas an- 
alyzer so advanced in design and 
fool-proofed in operation that I just 
have to write something about it. Aft- 
cr all, we try to keep the public in- 
formed and up-to-date on new instru- 
ments, don’t we? 

Anyhow, this detector is sold and 
distributed by the Wallace Electronic 
Service Company of New Somerset, 
Jefferson County, Ohio under the 
trade name of “Aves.” These detec- 
tours come in four models, and the 
most amazing thing about the Aves 
are the prices: the cheapest model, 
The Little Giant, selling at $10.00 
end the most expensive model, The 
Acme, selling at $1500.00. To those of 
you who are used to paying three 
times these prices for analyzers I’m 
sure this is welcome news indeed. 

In discussing the operating fea- 
tures of the Aves, it must be kept in 
mind that the most difficult job must 
,ot always be done in the hardest 
way, and if the description of the 
instrument sounds ridiculous let me 
assure you that Mr. John L. (Bus) 
Wallace, Chief Engineer of the com- 
pany, has given much of his time and 
is thoughts to the problem. “Be- 
cause,” as he says, “I spend hours in 
one of the local steel mills trying to 
eet results with those old-fashioned 
analyzers and by gawd I’m tired of 
lugging around all this heavy equip- 
ment and trying to keep it running. 
So I built my own, see, and if... .” 
! had to tap Mr. Wallace behind the 
ear to shut him up; next to your wife 
no one likes to talk like an inventor. 

In general, all of these analyzers 
consist of a gas detector cell and a 
suitable case or stand; the main dif- 
ference being one of cell quality, i.e., 
tone, color and size and also instru- 
ment case quality. You wouldn’t put 
an expensive canary in a shoe box, 
would you? Well neither would Mr. 
Wallace. Unfortunately there are no 
recorder or controller models on the 
market as yet, but since the ad- 
vantages of this present instrument 
s» outweigh the lack of the other 
equipment I’m sure everyone will 
want one or two of these around the 
olice just for emergencies. 

The accuracy of the Aves is 100%! 
Ii does not need to be calibrated 
against any standard gas and so does 
not have even one rheostat to fool 
with—a great advantage when you 
sop to consider how many “green 


Rare tire an advertising blurb 


men” might have to use this instru- 
ment. The sensitivity is better than 
0.55%, the stability of the instrument 
in a non-gaseous atmosphere is 
100%; the response to approximate- 
ly 90% of the maximum range is 
within 8.2 seconds, while the re- 
sponse to permanent reading is 9.0 
seconds. The term “permanent read- 
ing” means just this. But what’s ten 
bucks for a fool-proof and fail-safe 
instrument? 

The gas analyzer comes in one 
compact unit, self-insulated and 
thermostatically controlled over an 
ambient temperature range of minus 
10 to plus 110 degrees F. The chemi- 
cals used, H.O and FED are not 
corrosive, there is no glass used in 
the construction and the cell contains 
its own built-in gas pump which also 
conditions the gas at the same time; 
truly a marvelous piece of machinery. 

The cell is built in two styles, the 
M and F. Along with these obvious 
advantages the assembly connects to 
no source of power either AC, DC, 
AM, FM, 75, 60, 45, 3314 or BO. 
The higher priced models, however, 
are Hi-Fi. There is no simple circuit 
to follow, no ubiquitous vacuum 
tube, no transistor, no delicate met- 
ers, (I don’t suppose there is any 
computer either?—-MHA) (No, there 
ain’t no computer—P P) but only a 
simple $10.00 cell (Model L.G.) that 
may last two years and up to the 
Model A cell which has been known 
to last fifty years. All this with easy 
installation and little maintenance. 
Adapter kits are available for mount- 
ing the instrument in a corner, on a 
panel or over a desk, though we do 
not recommend the latter position. 

To use this analyzer all one has to 
do is place it in the suspected atmos- 
phere and watch the cell. If it falls 
over onto its pratt, it is time to get the 
hell out! 


Specifications for 
Gas Analyzers 

Model L. G. (Little Giant) —Con- 
sists of a galvanized wire case, simu- 
lated marble chemical and H,O 
feeder and removeable base. Cell is a 
Type Passer Domesticus M/F which 
luckily is found in the United States. 
Total weight, charged and ready to 
use, is about two pounds. Immediate 
delivery. Price—$10.00 F. O. B. New 
Somerset, Ohio. 

Model H.D. (Handy Dandy)— 
Consists of all of the above features 
except case is made of 100% virgin 
copper wire and is 30% larger in 


Panhandle 
Vete 


volume. The base on this model is 
tesalated. The cell is a type Sturnas 
Vulgarus M/F imported from Eng- 
land at great cost. Two weeks de- 
livery. Price—$20.00 F.0.B. New 
Somerset. 

Model D (Dilly) —All of the above 
features and equipment except case is 
fabricated from brass and is then 
guilded. Spring mounted and com- 
plete with portable stand. The cell 
is a Type Harzberg Kanarienvogel, 
imported on the sly from Germany. 
(In fact we smuggle them out.) When 
not in service detecting gas, this mod- 
el may be used around the shop as an 
AF Generator. Four Weeks delivery. 
Price—$30.00 F.0.B. Long Bottom, 
Ohio (Branch Factory). 

Model A (The Acme)—Consists of 
all the above equipment plus a “Tee” 
rack, a real honest imported gold 
chain (Peru) for connecting the cell 
to the stand and a nickle-plated feed- 
er. All equipment is titivated! The 
cell is a type Psittacus Erithacus, 
imported from China. This cell is 
built with a self-contained P.A. sys- 
tem and, with proper instructions, 
will soon announce the results of a 
gas analysis provided the critical 
point has not been passed.: No other 
instrument on the market will ap- 
proach the Acme in ease of operation. 
Delivery—Eight months. Price— 
$1500.00 P.P. 

Note: Fuel for these analyzers may 
be purchased at your neighborhood 
drug or department store or may be 
purchased, in car-load lots, from the 
W.E.S.Co. Prices on request. Cells 
may be purchased separately, either 
M or F. Two cells of appropriate type 
may be installed in the same case, 
often with astonishing results. All 
models can be furnished with suitable 
dust covers and On/Off switches. 
For a slight extra fee, disposable 
base-liners can be furnished for Mod- 
els D and A. 

Warning! As a cell in the hand is 
worth two in the bush due care 
should be taken in handling the cell 
for a dropped cell will fly off and 
vanish in thin air. 

For further information write to: 
Wallace Electronic Service Company, 
New Somerset, Jefferson Co., Ohio. 


Panhandle Pete 
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TYPICAL GRAPHIC PANEL of Bristol Metagraphic instruments in oil refinery. Panel designed 


by The Fluor Corporation and built by Panellit Inc. 


New design freedom for systems engineers! 


A fully flexible plug-in, functional-unit system, Bristol Metagraphic 
instrumentation is easiest to plan, install, operate and service 


A new concept in automatic control 
and instrumentation, Bristol’s Meta- 
graphic instruments are installed as a 
three part system with transmitters, re- 
ceivers, and automatic controllers com- 
pletely independent of each other ex- 
cept for connection through a universal 
8-15 psi pneumatic signal. 

This functionally designed unit sys- 
tem allows a new degree of freedom 
from pre-installation decisions by the 
installing and planning engineers. 
Changes in instrument layout and con- 
trol actions can be accomplished in an 
absolute minimum of time and cost. 


Transmitters for every variable 


Metagraphic transmitters are available 
for measuring temperature, flow, liquid 
level, pressure, absolute pressure, differ- 
ential pressure and mechanical motion. 

The transmitter converts the measure- 
ment into a universal 3-15 psi signal, pro- 
portional to the measured variable, and 
sends it to an indicating or recording re- 
ceiver or an automatic controller. 

Calibrated simply in terms of 3-15 psi air pres- 
sure; Metagraphic receivers and controllers thus 
are independent of the actual variable being 
measured by the transmitter and can be used 
with equal accuracy to indicate, record or con- 


trol any of the variables that the different trans- 
bl 





of ing. 


mitters are cap 
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Metagraphic transmitters are available 
in a variety of ranges and spans — easily 
field-adjusted—many with over-range pro- 
tection to 400%. Their high air output 
(3cfm) means better recording and con- 
trol in any application. 


Choice of 34 automatic controllers 


Bristol Metagraphic controllers are avail- 
able in 34 different models to suit every 
need. Yet almost complete interchange- 
ability between models is possible. 

Full-plug-in construction allows easy 
change of contro] mode or service, and 
practically eliminates down time for main- 
tenance, 

Controllers may be receiver-, pipe-, or 
surface-mounted plug-in type or pipe-con- 
nected. Remote or integral set-point types 
(with or without air loading) are available. 

Five modes of control action: On-off, ad- 
justable proportional, adjustable propor- 
tional plus reset, fixed proportional plus 
reset, and proportional plus reset plus de- 
rivative (rate). 


Quick-change receivers in 35 models 


With 35 models to choose from, and full 
plug-in construction available, Bristol’s 
Metagraphic receivers give you unmatched 
flexibility in operation. 

You can change from a recorder to an indi- 
cator or vice versa in 10 seconds. If trouble is 
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suspected, the receiver can be replaced to elim- 
inate down time while it’s checked in the shop. 
There’s absolutely no interruption of automatic 
control since the receiver is outside the contro! 
loop. 

And... check these features : 
Continuous valve position indication is on sam¢ 
scale as set point. Simply match pointer: 
to achieve “bumpless transfer.” No need 
to read scales. 

High-visibility colored fluorescent paint: 
make pointers easy to identify. 

Air chart drives are 100% pneumatic (oper 
ating from 20 psi supply). No electricity 
required. 

Universal piping manifold can be adapte: 
to any piping system (2-pipe or 4-pipe) 
No special tools or parts required. 

Write for complete data on versatil 
Bristol Metagraphic instruments for you 
control, recording or indicating needs. 








BRISTOL TWO-PEN metagraphic recording 
receiver, 


Two-pen receiver keeps 
tabs on four variables 


One of the 35 Bristol] Metagraphic re 
ceiver models available, the two-pen re 
cording receiver records, indicates and 
controls one measured variable, record 
one related variable on the same chart anc 
gives a continuous indication of either s¢ 
point or valve position—whichever is de 
sired. 

If valve position is chosen to be continuously 
indicated, the set point may be indicated at an 
time by depressing the valve knob. Similarly, 
set point is continuously indicated, depressin 
the knob indicates valve position. 

The two-pen recording receiver has th 
easy readability, compact construction, anu 
plug-in flexibility that characterize a! 
Bristol Metagraphic instruments. It’s avai - 
able with manual-automatic station or six- 
position transfer valve for cascade contro . 

Write for complete technical data on th 
versatile pneumatic recording receiver, 
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See what's 


new at Bristol at the ISA show, New York Coliseum, 
September 17-21, Booths 1403-1407 


NEWS AND NOTES 








instruments from Bristol . . . leaders in human-engineered instrumentation 





A-subs hot — but under good control 


Construction of the hulls for atomic 
submarines, Nautilus and Seawolf, 
probably represents the most: massive, 
‘laborate, and radically different weld- 
ing and hull-rolling job ever attempted. 

Built by General Dynamics Corpora- 
tion, Electric Boat Division, Groton, 
Connecticut, the subs are constructed 
rom short circular sections (like pipe 
sections). These sections are welded 
together around their circumference to 
form the cigar-shaped hull. 

Before welding, the area immediately 
adjacent to the welds is preheated 
with induction coils wrapped around 
adjacent ends of the sections to be 
welded. Bristol Dynamaster pyrometers 
precisely control the heat produced by 
these coils. 

When preheated to the proper tem- 


Special receivers simplify 
cascade control 


Bristol’s Metagraphic receivers for cas- 
cade control are offered in a wider variety 
of models than any similar competitive in- 
strument. 

The cascade receiver (or “slave” re- 
ceiver) is available as a one or two-pen 
recorder or a one- or two-pointer indi- 
cator, or a one-pen, one-pointer model. The 
two-pen recorder is unique with Bristol. 
With it, the master controller measure- 
ment can be recorded on the same chart 
as the slave controller record, thus placing 
both related variables on the same chart. 
Another, related variable can be recorded 
in place of the master-controller variable, 
of course. 

One big advantage of Metagraphic cas- 
cade control over other similar receivers 








| perature, the sections are “hull-rolled” 
while stationary welding machines 
make the weld at constantly controlled 


temperatures. After welding is com- | 


pleted, the Dynamaster-controlled in- 
duction coils maintain the area around 
the weld at a uniformly decreasing tem- 
perature to insure cooling with maxi- 
mum strength and toughness. 


It takes days to complete the pre- 


heating, welding, and cooling for a | 
single hull-section pair. Throughout | 


this period the Dynamaster pyrometers 


keep the hull temperature at the de- | 


sign value, despite widely varying at- 
mospheric conditions. 

Want to find out more about Bristol 
Dynamaster pyrometers for your tem- 
perature control job, large or small? 
Write for Bulletin P1245A. 


is the six-position transfer valve, on one 
knob. Most other models require two 
knobs, and pointers on two scales in order 
to achieve bumpless transfer. With Bris- 
tol’s six-position model you just match 
pointers on the same scale, and switch 


over, 





SIX-POSITION TRANSFER VALVE on one knob | 


for cascade control. 


GRAPHIC PANEL at Central Soya Company’ $ 
plant at Chattanooga, Tennessee. 


Bristol instruments help 
process Soy Beans 


Centralized control of a soy-bean oil ex- 
traction plant is the function of this graphic 
instrument panel, installed at the Chatta- 
nooga, Tennessee, plant of the Central Soya 
Company. 

Multiple-point Bristol Dynamaster and 
Metagraphic recorders monitor tempera- 
tures and pressures throughout the proc- 
ess, as well as plant power consumption 
and steam pressure. Ammeters on the panel 
show current drawn by equipment and 
conveyor motors. Control switches and 
running lights are located on the desk sur- 
face at front of panel. 

One compelling advantage of this graphic 
panel instrumentation system is that it 
safely and conveniently shows both man- 
agement and operating personnel the whole 
operation. Quality control is greatly facil- 
itated; system upsets may be analyzed and 
corrected before the final product is af- 
fected. This over-all picture is otherwise 
very difficult to get since the process occu- 
pies a building four stories in height that 
has floor levels made of steel gratings. 





OUR ENGINEERS... 


will be glad to discuss your specific 
instrumentation or control problem 
with you. Or, write for complete 
technical data on any of the instru- 
ments mentioned on these pages. 
The Bristol Company, 111 Bristol 


Road, Waterbury, Conn. 
6.21 





WHAT'S NEWS AT BRISTOL ¢ o « 


WHAT'S NEWS AT BRISTOL «oe } 
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‘American-Microsen’ presents a new all- 
electronic process control system with... 


Transistorized instruments. 


All measurement and control functions 
contained in just three basic units. 


Each unit contained in a single, compact 
housing. 


The transistorized electronic Controller 
has all control room components within 
one, panel-mounted case. Transistorized 
for highest reliability and compactness, 
this new instrument saves both panel 
space and wiring... means better process 
control for a smaller investment. 
: ee ee ee ee ee 
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ation based on the proved ‘American- 
Microsen’ System, be sure to visit: 


The 1.S.A. Conference and Exhibit 
Manning, Maxwell & Moore, Inc. 
Booths 404-409 
New York Coliseum 
September 17-21, 1956 


THE TRANSMITTER 


The new Series 185 Pressure Transmitter is a min- 
iaturized version of the well-known ‘American-Mi- 
crosen’ Pressure Transmitter. It incorporates the 
latest mechanical and electrical features to achieve 
maximum operating benefits and usefulness. 


The time-tested “Microsen” balance creates a sta- 
ble de signal for long distance transmission. Bear- 
ing pivots and linkages are entirely eliminated. 
Consequently, sensitivity is practically infinite, 
and repeatability of measurement is within 0.001% 
of range span. 


Printed circuitry and miniaturized components re- 
duce the size of the transmitter to only 4%” in 
diameter and 5%” high. In dust and weatherproof 
case designed for universal mounting, the Series 
185 can be firmly supported on meter piping, pipe 
pedestal or vertical surface. 


‘American-Microsen’ Transmitters of similar de- 
sign are available for differential pressure, flow, 
temperature and other variables. 


. 


MANNING, 


MAKERS OF ‘AMERICAN-MICROSEN 
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THE CONTROLLER 


‘The Series 164 Controller provides a complete con- 

olling system in a single panel-mounted housing. 
Now one compact transistorized unit handles all 
mtrol functions: indicating or recording the 
rocess variable, controlling, and manual-auto- 
natic operation. Transistorized design greatly im- 
proves reliability and service life. Savings in panel 
cost are tremendous because of miniaturization 
and consolidation of control functions — because 
no longer is it necessary to wire several units 
externally. 


The Series 164 is available as a Recording Con- 
troller, compact Indicating Controller and as a 
long-seale Indicating Controller. Each functional 
unit is contained on a separate plug-in chassis 
within the housing. Each unit can be removed and 
replaced within moments without disturbing the 
operation of the other units. 


THE OPERATOR 


In 1955 we introduced the ‘American-Microsen’ 
Electro-Hydraulic Control Valve Operator — a 
power unit with position feedback to operate con- 
trol valves, dampers, etc. It completely eliminated 
the need for compressed air. 


More than a year of efficient performance in field 
service was paralleled by further engineering de- 
velopments that culminated in the new Series 181 
Electro-Hydraulic Control Valve Operator. This 
improved unit offers simplified design character- 
istics that mean even lower cost and greater re- 
liability than its predecessor. j 


The Series 181 Electro-Hydraulic Control Valve 
Operator is mountable on standard yokes supplied 
with conventional slip-stem control valves with 
bodies of single or double-seated construction, with 
V-port, parabolic, needle and equal-percentage 
plugs. It can be furnished for all valve sizes, in- 
cluding those of 4” stroke, and with force avail- 
able up to 3,250 lbs. 


/ELL & MOORE, INC. 


ws 


NTROLS 
Stratford, Connecticut 
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FOR MEASUREMENT, TRANSMISSION AND CONTROL 
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Mobile Lab for Process Study 


EMERY VILLE, CALIF.—Shell Development Co. engi- 
neers recently put a newly built field test truck into 
operation. Within the air-conditioned rear compartment 
are a six-channel recorder, six amplifiers to boost signals 


from the process, and four triplexers which share three 
records on one channel. In addition, there is a two-pen 
pneumatic recorder and a 16-point electronic temperature 
recorder to monitor pressures and temperatures. Also, 
there are four field telephones interconnected with a 
microphone and loudspeaker, all controlled from the 
truck laboratory. 

The test team, after completing all hookups, upsets the 
operation of the process under study. This is usually done 
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Principles & Applications 1460 to 1478 
Stock Report 1478 
New Plants & Mergers ....1481 to 1482 
1487 to 1489 





People in the News 


by changing a signal to a control valve. Then sensitive 
instruments record the reaction of the system at various 
points in the process as it responds to the input change. 

Data thus obtained furnish the company with valuable 
information for improvements on current or future 
process control methods. 


Radiation Unit Standardization 
WASHINGTON, D. C.—The International Commission 


on Radiological Units and the International Commission 
on Radiological Protection met April 2-11, 1956, in 
Geneva, Switzerland. In a move to achieve greater inter- 
national uniformity of X-ray measurements, the ICRU 
initiated a project in which basic equipment, to be 
developed by the National Bureau of Standards, will 
be loaned to countries which lack primary standards of 
their own. 

The principal outcome of ICRP deliberations was a 
revised set of recommendations for permissible levels 
of ionizing radiation to which human beings may be 
exposed. The latest recommendations of the ICRP state 
that it is inadvisable for an individual to receive more 
than 50 roentgens up to his age of 30, 100 roentgens 
up to age 40, and 200 roentgens up to age 60, in contrast 
to previous recommendations which permitted exposure of 
15 roentgens per week, or between 400 and 600 roentgens 


per working lifetime. 


British Instrument Exhibition 


LONDON, ENGLAND—The Physical Society (Eng- 
land) held its fortieth Exhibition of Scientific Instruments 


and Apparatus, May 14 to 17, in the Royal Horticultural 


Society’s Halls in Westminster. It featured 140 exhibi- 


tors. 


Syncopation by Automation 


PASADENA, CALIF.—Datatron, the electronic brair: 
built by ElectroData Div. of Burroughs Corp. has com- 


posed history’s first ballad by automation. 


Dr. Martin L. Klein, mathematician-musician and wel! 
known to our readers, has taught the computer the 
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MA6501 


MA6501 — tubeless 
0.01% regulated DC 
supply; 6 and 2 volt 
outputs. 


ELECTROSTATIC GEN- 
ERATOR for lab or in- 
dustrial high-voltage 
applications. 

° 


MA1000S — tubeless, 


% dependable 1000VA 
regulator, ideal for. 


unattended installa- 
tions. 








NEW PRODUCTS ... BROADER ENGINEERING HORIZONS FROM SORENSEN 


MR3215 5-36 VDC AT 0-15 AMPS 
new, tubeless, magnetic amplifier 


WIDE RANGE REGULATED 
DC POWER SUPPLY 


for versatile, trouble-free performance 
in countless design & test applications 


Different outside . . . and inside! The latest design in 
magnetic amplifier regulation. A silicon diode is used 
as reference element and a transistor amplifier pro- 
vides the control current for the magnetic amplifier. 
Wide range, continuously adjustable voltage at high 
current. Regulation +0.5% against line or load,* ripple 
1% RMS. Versatile, dependable, rugged, economical. 


*5-32 VDC; regulation +1.0% over extended range. 


Write today for detailed specifications, performance data, 
and quotations. 


SORENSEN & COMPANY, 375 FAIRFIELD AVENUE, STAMFORD, CONN. 
For more information circle 19 on inquiry card. 
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fundamental principles of songwriting. By substituting 
numbers for notes and equations for rhythm techniques, 
Datatron now writes popular ballads at the rate of 1000 
songs per hour, varying the melodies 10 billion ways. Dr. 
Klein has long maintained that machines can think and 
create, once given the basic rules of artistic technique. 

With the aid of mathematician Douglas Bolitho, Dr. 
Martin Klein worked out a formula or computer “pro- 
gram” which is a mathematical expression of melody-writ- 
ing laws that date back to Mozart and Bach. Introducing 
a random number from a keyboard the signals start a 
chain reaction by which Datatron generates thousands 
of other numbers, each representing one of the eight 
diatonic notes in the scale with two allowable accidentals. 
The machine then automatically picks a series of numbers 
at random, testing each for melodic acceptability. 

The first popular song thus composed was presented 
by singer Jack Owens, July 15, on Dr. Klein’s popular- 
science TV show in Los Angeles. 


Potentiometer Design 


REDONDO BEACH, CALIF.—A Logistics Research 
ALWAC III-E electronic , digital computer is helping 
Helipot Corp. solve potentiometer design problems in 
minutes instead of days. Computation time of nonlinear 
potentiometers has been cut from 32 man-hours to only 
15 minutes. 

In designing a nonlinear potentiometer, Helipot 
engineers must calculate the location of tap connections 
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to the resistance element, the values of padding resistors 
between taps, and the position of each turn of resistance 
wire on the mandrel. This requires the calculation of » 
mathematical function that will cause special coil-windiny 
equipment to lay each turn of resistance wire at the 
required position. 


Magnetism Conference 


BOSTON, MASS.—A Conference on Magnetism an 
Magnetic Materials will be held October 16, 17, and 1 
1956 at the Hotel Statler, Boston, Massachusetts. 

Eight sessions will include approximately 75 technica 
papers: 

I. Magnetic Anisotropy 

II. Permanent Magnets and Fine Particles 

III. Magnetism and Physical Metallurgy 

IV. Losses in Soft Magnetic Materials 

V. Ferrites 

VI. High Frequency Phenomena 

VII. Switching Devices and Magnetic Amplifiers 
VIII. Apparatus and Design 

For further information contact E. J. Yamartino, Meas 

urements Laboratory, General Electric Co., 40 Federa 


St., W. Lynn, Mass. 


200-Channel Recorder 


FULLERTON, CALIF.—Douglas Aircraft Co., ha 
taken delivery of two Beckman 200-channel recorders t 
speed structural tests on the Air Force’s C-133 turbo-pro) 
cargo plane now being built by Douglas. Strain gages o 
the airframe send electrical signals that are measured an: 























recorded by the instruments during a test. All 20( 
channels of each recorder can be sampled in 70 seconds 
New instrument features include a pinboard programme: 
for simplified operation and a digitizing attachment fo 
versatility. 

With the use of the pinboard, sensitivity control is 0: 
a digital basis. For example, a change from 1000 micro 
inches per inch to 2000 microinches per inch is “pinned ’ 
to the board. The digitalizer converts the analog signal 
to digits in the form of punched cards and paper tap: 
which can then be fed into computers for evaluation an: 
study by engineers. 


Automatic Concrete Batching 


NEW YORK, N.Y.—Punch-card electronic batchin; 
has invaded the building trade. A system developed by 
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Way SEE ASCO Booth 1615-1616 at the 


Instruments Show, New York 
Coliseum, N.Y.C.—Sept. 17th-21st. 
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ar vdy MIDGET SOLENOID VALVES 


Progressive designers, the men who lead the trend toward min- 
iaturization, depend on ASCO as the one source for a full line 
of midget solenoid valves. The unexcelled quality and dependability 
that ASCO pioneered in the solenoid valve field is found, too, 
in today’s midget solenoid valves. Only the size has been reduced. 

For flow applications using air, gas, water, light oil, refrigerants 
and many other liquids, ASCO Midget Valves assure complete 
safety and truly exceptional performance. 

ASCO Midget Solenoid Valves are available with standard, 
watertight or explosion-proof enclosures. Pipe sizes 4g” and 4%"; 
pressure range 0-1000 psi. 

There’s ome source that solves virtually any solenoid valve 
problem — ASCO. Write today for complete data on ASCO 
Midget Solenoid Valves — or outline any of your requirements. 
We'll be pleased to assist you. 


ASUS 


Solenoid Valves 
SHOWN % ACTUAL SIZE 
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YOU CAN CUT INSTRUMENT DOWN-TIME for service from hours 
to minutes in most cases with an adequate supply of Bristol 
thermocouples and pyrometer accessories. 


How much can 
interrupted pyrometer 
service cost you? 


Now’s the time to worry —before it happens—about what 
interrupted pyrometer service can do to your production 
schedules, cost figures, and quality controls. 

And now’s the time to lay in a supply of Bristol’s pyrome- 
ter supplies and accessories to cut down-time to a minimum. 
Bristol’s complete line of thermocouples, protection tubes, 
radiation-unit accessories, refractory insulators, mounting 
fixtures, thermocouple wire, and extension wire, switches, 
ink, and charts, are available in a wide selection of inter- 
changeable sizes and types to fit all standard installations. 

They’re backed by Bristol’s 51 years experience in indus- 
trial pyrometry. We've built thousands of pyrometers for 
every application—in iron, steel, non-ferrous metal smelting 
and refining; in petroleum, chemical, ceramics, glass, paper, 
and food-processing industries and in power, heat and in- 
cineration utilities. 

You'll find these pyrometer sup- 
plies completely described in our 
56-page Bulletin P1238, together 
with technical data on selection, 
installation, maintenance, and 
calibration. Write for your copy 
today. The Bristol Company, 154 
Bristol Rd., Waterbury 20, Conn. 





THERMELORPLES 
a3e 


FREE BULLETIN P1238. Tells how to 
select, install, calibrate and care 
for thermocouples and pyrome- 
ter accessories. 


18 
Points the Way in ‘ 
Human-Engineered Instrumentation 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
For more information circle 21 on inquiry card. 
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Fairbanks, Morse & Co. in collaboration with Butler Bin 
Co., called the Butler Bin Type XKI, employs cards 
perforated to indicate the weights of materials for each 
specified mix and an electronic batching instrument which 
“reads” the punches in the card and automatically weighs 
out the correct proportions of ingredients on Fairbanks. 
Morse hopper scales for discharge to the mixer. Both we: 





and dry ingredients can be handled and compensatio:: 
for moisture in the dry materials can be made auto- 
matically through a dial setting. According to the mai- 
ufacturer, with a set-up tried by Cleveland Builders 
Supply Co., it is possible to obtain any one of 15,000 
different formulations using up to six different com- 
ponents. 

A 6-cu-yd batch of concrete can be dispatched every 
2 minutes in contrast to the usual 4-minute time schedule. 
With batches running up to 6 cu yd per truck, production 
has reached 190 yds an hour and 1400 yds in 9 hours. As 
many as 33 ready-mixed trucks have been dispatched in 
an hour’s time. 


Remote Mechanical Contrels 


PHILADELPHIA, PA.—The flexibility of application 
of mechanical remote controls is evident from the illus- 
trated display of remote control equipment of Telefles 


Inc., which includes control boxes, quick disconnect». 
hobbed wheels, telescopic units, etc. Superior Tube Com- 
pany, which supplied the tubing used in manufacturing 
these controls, reports that jet-age applications have 
produced many high-temperature and low-temperatur: 
problems, requiring extensive materials research by Tele- 
flex and Superior Tube. 
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vhich : i : : F 
ib: Mg WRT © Incorporate VALCOR Solenoid Valves 


* | GOOD DESIGN | Seer a 
DESERVES 


ANOTHER 





Here’s why: Every VALCOR Solenoid 
Valve is engineered with this unique and 
exclusive combination of features. 


a) VALCOR'S Patented Floating Seal for 
2a ? Ss, : 100% positive seal forward and 

Send for VALCOR Catal pepe: gs a eens ) 

oo agp Rowe — b) Extremely low pressure drop. 


VALCOR Solenoid Valves are ; ; ; ? 
engineered for use in food vend- eels c) Self-cleaning, self-lapping seal action 
ing machines, machine tools, S Pressure: —_ that improves with use. 

chemical, food and drug proc- lbs -s eee, 4 d) Greater capacities with smaller orifices. 


essing Seen Se ee e) Simplicity of design that guarantees 

aie ae hobanile a & high durability and long life even under 

cylinders and other general in- hes ne a) ie extreme operating conditions, includ- 

oo and fluid power ap- pansy tt ap ing heavy contaminent conditions. 

icati 5 “ee ; 

— refrigeration VALCOR Solenoid Valves afford top 
performance in every possible applica- 
tion. Design engineers in industry after 
industry are discovering the freedom of 
design that VALCOR Valves permit. 
Simplify your design problems. Write 
us for more information and tell us also 
about your problems. 





Emeka VALCOR ENGINEERING 
SOLENOID VALVES — CORPORATION 


Carnegie Avenue, Kenilworth, New Jersey 
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GOW-MAC 
CELLS for 
GAS 
CHROMATOGRAPHY 














NEW TERMINAL PANEL 
(9277} 


5 FEED-THRU CONNECTORS 
WIRED IN FULL 
WHEATSTONE BRIDGE 


FIBRE GLASS 


9193 (TEA) -——— INSULATING SLEEVE 


12” LEADS OF 18 GA. 
TINNED COPPER WIRE 
/ SILVER SOLDERED TO 
/ FILAMENT SUPPORT WIRES 


MECHANICAL SEAL FOR 
Tu FILAMENT TYPE 9225 





INDIVIDUAL FIBRE GLASS 


SILVER SOLDERED 
{INSULATOR 


TUBING \ 


\ 
\ 


SAMPLE PASSAGE REFERENCE PASSAGE 


OUT 


...for Hot Operation! 


7 Tc CELLS FOR 225°C 
OPERATION 

@ POWER SUPPLY WITH COM- 
PLETE CIRCUITRY FOR 5 
MINUTE HOOK-UP 

@ PANEL UNITS—High sensitivity 

and high precision panel instruments 

for gas purity trace impurities and 

mixing. 


WRITE, i 
WIRE OR | 
TELEPHONE \ 

F Rontier 7-3450 
Topay For =! 
COMPLETE | 
INFORMA- | 
TION AND | 
NEW 
GOW-MAC | 
| 


DATA 
SHEETS 


VISIT BOOTHS 1103-1104 
ith ANNUAL INSTRUMENT-AUTOMATION CONFERENCE 
AND EXHIBIT—NEW YORK COLISEUM, NEW YORK 
SEPTEMBER 17-21, 1956 


GOW-MA 
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INSTRUMENT CO. 
100 KINGS ROAD, MADISON, N. J. 


NEWS —conrinuep 


Valve Test Equipment 


CORRY, PA.—A specially designed hydraulics test 
machine has enabled Aero Supply Mfg. Co., Inc., Corry, 
Pa. to more than double the speed with which it can 








test precision control valves for leaks, holes, pressu: : 
drop, microscopic flaws and defects. As many as fou: 
tests can be run at one time on a single hookup. 

The unit is equipped with a 22-gpm 500-psig fuel pum) . 
It is designed for pumps that can deliver 50 gpm : | 
1500 psig. Also built into the machine is a power suppl, 
electric stop clock, and a high pressure fuel booster 
capable of delivering 3000 psig static pressure. 


Checking Plant Waste Effluent: 


PHILADELPHIA, PA.—The Water Department of 
Charlotte, N. C. has equipped two trailers to make 24-hour 
tests of plant effluents by continuous measurement of 


pH, flow rate, and total volume of flow. The heart of 





the equipment is a Speedomax H pH-recorder man- 
ufactured by Leeds and Northrup Co. Two Hagan flow 
meters with integrators chart the rate of flow. 
Charlotte’s ian, therefore, can verify that con- 
ditions of plant effluent have remained within the pe’- 
missable limits of 6 to 9 pH throughout the 24-hour 


| 
| test period. 


Electronics’ Future Role 
SAN FRANCISCO, CALIF.—At the recent Summ:r 


and Pacific General Meeting of the American Institue 
of Radio Engineers, Dr. Allen B. Du Mont discussed 
present and future trends in electronics. He said that t! e 
cathode-ray oscillograph or “scope” is the key to the ele.- 
tronic age, and predicted that the writing speed of t'e 
beam of an oscillograph can be increased in the ne r 
future to a speed faster than the speed of light, makir g 
possible the measurement of extremely high-speed 











Can You Apply Automation to Your Production Processes? 


The Third International Automation Expo- 
sition has been designed to give a concen- 
trated picture of the potentialities, and the 
new techniques and new equipment avail- 
able, for instrumentation and automation. 


The Automation Exposition . . . the auto- 
matic production show .. . will have all of 


the products and components which com- 
prise automation for industry and research. 


More than 170 exhibitors—all of them top com- 
panies—represent a vast range of equipment and 
services for instrumentation and automation: au- 
tomatic control systems; highly automatic ma- 
chine tools; digital and analog computers; auto- 
matic inspection devices; communication systems, 
including closed circuit television; feeding de- 
vices; work positioning mechanisms; and elec- 
tronic, electrical, and mechanical components 
which make up automatic production systems. 





Use TYPEWRITER or print LEGIBLY. Fill in card and stub COMPLETELY, 
and bring it with you to the Registration Desk at the New York Trade 
Show Building, 500 Eighth Ave., New York City. DO NOT MAIL THIS CARD. 


T 
ihe 


cir A j , ' iAT 6 ote ro t 
1 tor SHC JVV 1admittance on y N J} tor Clinics or Conterence 


Show Hours: | to 9 PM Daily, Monday through Friday, Nov. 26-30, 1956 


Company Name 
re I nnn sence sincntnsvsansssnenimennentncnninssecannnietisnabiilciittiiniin 


Company's Business 
MI sncsicsasnscvtevinicomicciemmneppninoaiienctaniesniebicpaesetaanstiesioniiniesattatiagiaiapaiiis 
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"HOV1IG LON OG ‘Ajq!6e) gud Jo WITIYAATIAL ISN 


Tear out ticket along the dotted line. Properly filled in, it will admit you to the Third International Automation Exposition. No other registratio 
is required. For additional FREE tickets, write to the Exposition Management, Richard Rimbach Associates, 845 Ridge Ave., Pittsburgh 12, Pe. 








These New York City Hotels Have Reserved Blocks of Rooms for TIAE Visitor: 


Abbey Commodore Governor Clinton Park Plaza Sheraton-McAlpin 
Alamac Dixie Henry Hudson Park Sheraton Sulgrave 
Barbizon-Plaza Edison Lexington Piccadilly Taft 

Beacon Empire New Yorker Roger Smith Tudor 

Belmont Plaza Flanders Paramount Salisbury Vanderbilt 
Beverly George Washington Paris Sheraton-Astor 





WRITE DIRECTLY TO THE HOTEL—Mention the Third International Automation Expositio:: 
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phenomena such as nuclear reaction and radioactive 
scintillation. 

Dr. Du Mont told of infrared pickup systems that enable 
a hospital ward in complete darkness to be under constant 
observation by television means. He discussed a new 
oscillograph for use in hospital operating rooms which 
will constantly monitor the action of the patient’s heart. 
Dr. Du Mont also discussed the future probability of a 
comprehensive electronic device that would enable 
medical men to make an almost complete physical check 
of a patient in a matter of seconds. 


Heatproof Garment 
NEW YORK, N.Y.—A suit that enables a man to work 


in temperatures “one-eighth as hot as the sun’s surface” 
was demonstrated recently. The demonstrator six times 
entered an industrial furnace heated to 1200°F, the high- 
est temperature ever entered publicly for more than a few 
seconds. He stayed two or three minutes each time. 


The demonstration was sponsored by Minnesota Min- 
ing and Manufacturing Co., to show the heat-protective 
qualities of fabrics coated with a thin layer of aluminum 
which reflects radiant heat. The demonstrator sat in a 
wicker armchair while it burned, and topped off the 
demonstration by carrying in a half-inch-thick steak that 
cooked to medium-rare in about 144 minutes—while 
he didn’t. 

The suit in the demonstration—produced by Fyrepel 
Products, Inc., Newark, Ohio—has the aluminum coating 
on a fibre glass material which is backed up with fibre 
glass quilting. 


News Bits 


CONSOLIDATED ELECTRODYNAMICS CORP. 
has received an order from ARDC to provide magnetic- 
tape instrumentation along the 5,000 mile intercontinental 
ballistic missile test range. The magnetic-tape equipment, 
placed at over 100 strategic points on the ground and 
aboard ships along the 5,000 mile range, will record tele- 
metered data from missiles and play it back for analysis 
and interpretation. 


BERKELEY DIV., Beckman Instruments Inc. demon- 
strated quality control facilities and product applications 
at their open house June 26. 


LEEDS & NORTHRUP has become a member of 
itomic Power Development Associates, Inc., and L&N 
President I. Melville Stein has been elected a director of 








GUESSING 


START 
SAVING! 


totalizer 


Chronologically 
records actual 
on-and-off time 
by duration. 


Gives absolute 
time-study data 
per operation. 


‘ Establishes true 
. ‘ . cost accounting. 
gives complete production 


data continuously ... automatica 


Now get complete, accurate, 
documented production data on 
any machine, process, operation. 
Eliminates costly, inaccurate spot- 
checks, time studies. 


Permits supervision 
of parts replacement, 
repairs, maintenance. 


Gives total operating 
time of machine, 
feed or belt-line. 


Allows ability to 
anticipate equipment 
TR-+T records on continuous 4-month ee 
tape. Uses no ink. No maintenance. . 
Thousands in use in large and small plants 


Write for brochure “M” and list of users. 


STANDARD INSTRUMENT CORP. On ak 
ans 


DIVISION OF HEAT-TIMER CORPORATION 
657 BROADWAY + NEW YORK 12, N. Y. 


Visit Standard Instrument's Booth, No. 1212 at the Instrument Show 
For more information circle 24 on inquiry card. 











“PRECISION-GAUGED”’ 
HAIRSPRINGS 


More than 20 years’ experience 
making all types of hairsprings 
for critical instrument applications. 


High volume production with absolute uniformity 


PRECISION PRODUCTS COMPANY INC 
OF WALTHAM 
WALTHAM 54, MASSACHUSETTS 
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August 1956—Instruments & Automation—Page 1469 











REAC Analog 
Computers 


Visit our Booth 
NO. 910-911 


in volume 


production... 


backed by 5 years’ know-how and over 10,000 units in service 


WESCON SHOW 
Los Angeles * Aug. 21-24 


ON GYROS wy 


SINGLE AXIS, VISCOUS DAMPED 


No manufacturer can show a matching record of precision engineering achievement 
in this most exacting department... or better our record of PROVED service in 
the field. Reeves.was one of the first to achieve quantity production to high precision 
standards of the HIG-5 Gyro... the “work-horse”’ of the gyro field. 


Now Reeves has stepped up volume on the new HIG-4 to meet both military and 
commercial needs... with these exceptional features: 


EXTREMELY LOW DRIFT: Trimmed drift rate less than 3° per nour. 

FULLY FLOATED: Will withstand over 100 G’s shock. 

MASS UNBALANCE: Less than 0.5 dyne-cm. 

WIDE RANGE: Signal generator sensitivity and torque generator sensitivity. 
EXTREMELY COMPACT: Only 2” dia. x 3” long. 

Reeves is now ready to meet your requirements with a full range of single-degree- 
of-freedom, viscous damped rate and integrating gyros and accelerometers, volume 
produced to exceptional standards in one of the finest gyro facilities in the world 
Outline- your needs for our recommendations. 


Precision 
Floated Gyros 





Precision 
Resolvers and 
Phase Shifters 


SRV56 





¥ 
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Servo 
Mechanical 
Parts 


REEVES INSTRUMENT CORPORATION 
A Subsidiary of Dynamics Corporation of Americe 


225 East Sist Street, New York 28, New York 





Brel sm am aal t+ 


LEADING MANUFACTURER OF 
ELECTRONIC INSTRUMENTATION 
AND HIGH-VACUUM EQUIPMENT 


ELECTRONIC INSTRUMENTS 
Recording Oscillographs 
Galvanometers 
Direct-Writing Oscillographs 
Oscillogram Processors 
Magnetic Tape Equipment 
Analog-to-Digital Converters 
Data Amplifiers 

Power Supplies 

Vibration Meters 

Vibration Pickups 

Hyge Shock Testers 

Pressure Pickups 


Boot h oe et ... lop of the escalator Electromanometers 


Mass Spectrometers 
Make reservations at Booth 424 Gas Chromatographs 


for a preview of Consolidated’s Process Refractometers 
Oxygen Analyzers 


Ultraviolet Analyzers 


o 2 e rat ci © rn D at a Titrilog Sulfur Recorders 


Leak Detectors 














A pplication engineers will conduct small groups rite, 
by appointment ... giving you an unusual Piienens 
opportunity to view an operating data processing Metalizers 
system, featuring high speed commutation and Stills 
electronic analog-to-digital conversion ane 
‘ f ; Valves & Gauges 
A variety of input and output devices 
SERVICES 
complete the system. 
P 4 : Analytical Service 
Be sure to make your reservations as soon Research & Development 
as you arrive at the Coliseum. Systems Engineering 


Consolidated Electrodynamics 


8 en by | 300 North Sierra Madre Villa, Pasadena, California 


x 


NATIONWIDE COMPANY-OWNED SALES & SERVICE OFFICES 
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Adjustable Form Dial 
Indicating Thermometers 
with separable socket. 
Can be quickly adjusted 
to any angle. 


Remote Reading Dial 
Thermometers. Mercury actuated, 
with separable socket. Panel 

or flush mounting. 


... because our business is the design and manufacture 
of temperature measuring instruments—and has been 


since 1867. 


Specify and install these guaranteed Moeller Products. 


Single and Multiple Pen, Remote 
Recording Thermometers. Available 
for one and two temperature 
recordings in round cases and up 
to four temperature recordings 

in rectangular cases. 


Moeller Recording Psychrometer 
Type No. 6630 (wet and dry bulo 
temperature type) for accurate 
humidity determinations and 
records. Designed for rooms 

or apparatus where air 
circulation is poor. 


Mail the coupon, today, for full details! 


M @) 7 L [ r R 132nd ST. and 89th AVE 
8 Y 


INSTRUMENT COMPANY 


RICHMOND HILL 18, N 


Representatives in Principal Cities 


Gentlemen: Without obligation, please send me Moeller 


Catalog No. 150 on Dials and Recorders. 


NAME . 
FIRM 
ADDRESS 
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NEWS —continuep 


the group. APDA is a non-profit corporation formed by 
44 private companies pooling money and technical know- 
how to do the research and design work on a nuclear 
power plant. 


MONROE CALCULATING MACHINE?’s Electronics 
Div. has delivered the first MAID (Monrobot Automatic 
Internal Diagnosis), a device which constantly monitors 
the operation and 3000 parts of the ARDC’s Monrobot 
VI electronic computers to ensure correct answers. 


A BAUSCH & LOMB-made diffraction grating will be 
installed in a specially-designed spectrograph to be used 
in Adelie Land in the Antarctic, where French physicists 
expect to detect the hydrogen showers occurring in the 
region. They hope thus to be able to measure the speed 
of incoming proton beams as their contribution in the 
International Geophysical Year program. 





B & L Diffraction Grating Beckman Spectrophotometer 


POMONA TILE Mfg. Co., Pomona, Calif. claims to 
have “the most scientifically quality-controlled plants in 
U.S.” A spectrophotometer (Beckman) makes a rapid 
chemical analysis of the material going into tiles, and 
differential thermal analysis equipment provides addi- 
tional analytical information. 


THOMAS A. EDISON, Inc. announced a new electro- 
mechanical pressure indicating system which will go into 
the supersonic F-104 fighter plane. Unaffected by vibra- 
tion, a variable-reluctance-type transmitter mounts di- 
rectly on the engine and is connected through ordi- 
nary wire to the wide-angle voltage-ratio-type indicator 
on the control panel. 


TRANSISTORS now are being used by GE in proto- 
type radiation detection instruments at the Hanford atom- 
ic plant, while Bell Telephone Labs have built a large 
fully transistorized coincident-current magnetic-core 
memory. 


BERKELEY DIVISION of Beckman Instruments is 
building a huge analog computer for General Motor’s 
Allison Division, to simulate jet engines electronically. 


STROMBERG-CARLSON will provide the electronic 
equipment for controlling the flow of air in the world’s 
largest supersonic wind tunnel, now under construction 
at USAF’s Arnold Engineering Development Center. 


GENERAL ELECTRIC has received a contract to de- 
velop super-sensitive instruments needed to measure ex- 
tremely critical temperature, pressure and liquid level in 
the coolant loop of the U. S. Navy’s atomic submarines’ 
propulsion reactors. 


AVIATION WRITERS recently formed in San Fran- 
cisco an International Society (ISAW) to encourage high 
standards of aviation writing for peaceful ends. 





a 
Ga. 


TONOTRON 
ae TONOTRON 


Fullcircle persistence +New brilliance 
Defies sunlight 


Hughes Products proudly announces 


Hughes Products introduces the 
TONOTRON, another in its series of 
new, direct-display cathode ray tubes 
designed for commercial, industrial, 
and military applications. 


FEATURES 

With ronotron, high-fidelity picture 
reproduction is possible for the first 
time. This new tube displays black, 
white, and all intermediate shades— 
with persistence which can be ad- 
justed to maintain nearly maximum 
brilliance throughout the major por- 
tion of a 360-degree sweep. Both 
persistence and rate of decay can be 
controlled to suit a variety of specific 
applications. And TONOTRON’s ex- 
treme brilliance makes observation 
eeialt beatles 48a maheni dita possible in the brightest sunlight 
Bulb diameter: 53/g inches maximum. : without a hood. 

Neck diameter: 1 inch + 1/16 inch. 


Deccan 


In narrow band, é 
slow scan television... \, 
in radar application...in 
instrumentation...in many =| 
additional fields, where unique | 
requirements establish 
Hughes TONOTRON 
as the only tube 
‘for the job. 
SN 





DIMENSIONS 








A DIVISION OF THE HUGHES AIRCRAFT COMPANY 


| 

{ 

| 

a 

| 

| 

| 

See eet Rp TE 


For additional information, please write: 

HUGHES PRODUCTS 

ELECTRON TUBES 

International Airport Station, Los Angeles 45, California 


© 1956, H.A.C. 
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MELETRON 


DIFFERENTIAL SWITCH 


senses pressure differences 
from 4 to 9000 p.s.i. 


with Proof Pressures ranging from 500 to 12,000 P. S. I. 


A good illustration of this switch function is its application 
on multiple stage compressors. If a failure occurs in one of 
the stages the switch will signal the pressure difference change 











or shut down the system to prevent damage. 


EXTREMELY 
ACCURATE 


Simplicity of direct act- 
ing design plus rugged 
precision construction 
make for long, unchang- 
ing repeat accuracy. 


Nate, that we don't use 
LINKAGES AND. BEARINGS 


which; as they wear, 


‘\ cause settings.to drife. 
on Cy q j 





IN ANY 
POSITION 


On moving equipment, 
even under vibration, 
switch performs with 
equal efficiency. 





Because we don't use 


LIQUID SWITCH ELEMENTS 


which require that the - 


+ pressure switch be 
mounted absolutely vertical}, which 
make it very critical to vibration. 


To get complete operating characteristics and specifications ask 


for bulletin 532 


5125 Alcoa Avenue, Los Angeles 58, California 
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FIELDEN INSTRUMENT DIV.’s. traveling exhibit, 
containing eight new instruments operating on the prin- 
ciple of electrical capacitance, is now being shown in 5() 
cities. Among them is one automatic scanner which mon- 
itors the temperature in as many as 100 different points. 


' Baldwin Torque Pickups 
Fielden Traveling Exhibit 
BALDWIN SR-4 torque pick-ups from four test stand- 


are hooked up to indicator for supervising life tests on 
Ford tractor axles and gears. 


MINNEAPOLIS-HONEYWELL’s director of aeronat 


| tical research, O. Hugo Schuck, in a recent address befor: 


the Minneapolis Rotary Club foresaw the possibility «/ 
transatlantic TV from new knowledge to be gained on th: 
ionosphere by the launching of the earth satellite. 


J. B. REA CO.’s modernistic display depicting the stor) 
of automation by tracing the flow of data through « 
typical automatic data handling system will be shown ai 
the “Automation and Weather Exhibition” in Washingto:: 
for one month starting June 6, and later in Los Angeles 
at the WESCON show August 21 through 24. 


DATATRON will be the featured exhibit at the new Mid- 
America Exhibit Center opened on July 25 at 324 Sout! 
Michigan Ave., Chicago, Ill. 


Burroughs’ Datatron 


Allegheny Ludlum's 
Vacuum Melting Dept. 


ALLEGHENY LUDLUM has announced start-up of 4 
new induction vacuum melting department at its Water- 
vliet, N. Y., Works to complement the consumable elec- 
trode vacuum remelting department installed at the same 
location last year. 


ANALOG COMPUTER SYMPOSIUM sponsored hb; 
Midwest Research Institute recently held in Kansas Cit: 
had several outstanding papers including “Special Pur- 
pose Analog Computers in the General Electric Company 
by G. Jacobi, General Electric Company, Schenectad\. 
N. Y.; “The Use of the Analog Computer in Flood Rou!- 
ing and Other Hydraulic Problems” by E. Lawler, Ohio 
River Division, Corps of Engineers, Department of the 
Army, Cincinnati, Ohio; and “The Use of an Analoz 
Computer Facility by the Product Departments of Allis- 


Continued on page 1475 








lO STAGE *4 


multiplier phototube 


Actual Size 


eeoeeeveeeeseeeeeeeeeeeee ey 


DU MONT Type K1382 


In the new Type K1382, DuMont offers the 
first 34” multiplier phototube with the ruggedness 
of field equipment combined with the performance 
of a laboratory tube. 

The average gain of the Type K1382 of 300,000 
at 105 volts/stage exceeds that of many labora- 
tory tubes, with no sacrifice in long-term stability 
for which Du Mont multiplier phototubes are noted. 

In addition to its small size and superb operat- 
ing characteristics, the Type K1382 is unusually 
rugged. This tube has been designed for the 
roughest service under the worst climatic condi- 
tions. The tube base is potted and all leads 
jacketed to permit operation under severest hu- 
midity without leakage between leads. Laboratory 
performance can be obtained from this tube even 
: when it is being dropped as a probe into a drill 
CONDENSED SPECIFICATIONS : Mt i hole far underground. 

i As in other Du Mont multiplier phototubes, the 
linear box-type dynode structure is used. This 
means optimum electron collection greatly. im- 
Maximum dark current: 0.1 ua max. at 105 v/stage and 25°C proving signal-to-noise ratio. Also, long leakage 
: paths minimize noise and dark current. Dark cur- 
Photocathode sensitivity: 40 ua/ lumen rent is only 0.1 ua at 105 v/stage and 25°C. 
Average anode sensitivity: | 12 a/lumen The small size and excellent performance of the 
new Type 1382 mean an extra bonus to users in 
the geological surveying field where, for example, 
its extra gain permits much longer signal trans- 
Physical Characteristics: potted base, jacketed leads } mission from underground locations before signal 
level becomes too low to be useful. It should be 








Average gain: 300,000 at 105 v/stage 








Maximum outside diameter: no greater than 34” 


exceptionally useful in medical physiological 
probing. Batteries of these tubes may be used for 
speedier diagnostic procedure. In addition, the 
small size will help greatly in the miniature and 
portable designs that can function at least as well 
as laboratory equipment. 


1 ” For complete information write to: 
Py Industrial Tube Sales Dept. 
” ALLEN B. DU MONT LABORATORIES, INC. 


. 2 Main Ave., Clifton, New Jersey 


* 
DON'T MISS THE DU MONT TUBE EXHIBIT AT WESCON BOOTHS 929-930 
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MELETRON 
DIFFERENTIAL SWITCH 


senses pressure differences 
from 4 to 9000 p.s.i. 


with Proof Pressures ranging from 500 to 12,000 P. S. I. 


A good illustration of this switch function is its application 
on multiple stage compressors. If a failure occurs in one of 
the stages the switch will signal the pressure difference change 
or shut down the system to prevent damage. 


Note, that we don Tuse 
LINKAGES AND BEARINGS 


which; as they wear, 
cause settings.to drift. 


_ 


‘Because we don't use 
LIQUID SWITCH ELEMENTS 


EXTREMELY 
ACCURATE 


Simplicity of direct act- 
ing design plus rugged 
precision construction 
make for long, unchang- 
ing repeat accuracy. 





IN ANY 
POSITION 


On moving equipment, 








even under vibration, 
switch performs with 
equal efficiency. 





>) Which require that the- 

#7” pressure switch be 
mounted absolutely vertical}. which 
make it very critical to vibration. 


To get complete operating characteristics and specifications ask 


for bulletin 532 


For more information circle 30 on inquiry card. 
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FIELDEN INSTRUMENT DIV.’s. traveling exhibit, 
containing eight new instruments operating on the prin- 
ciple of electrical capacitance, is now being shown in 5() 
cities. Among them is one automatic scanner which mon. 
itors the temperature in as many as 100 different points. 





a Baldwin Torque Pickups 
Fielden Traveling Exhibit 
BALDWIN SR-4 torque pick-ups from four test stand: 


are hooked up to indicator for supervising life tests on 
Ford tractor axles and gears. 


MINNEAPOLIS-HONEYWELL’s director of aeronau 
tical research, 0. Hugo Schuck, in a recent address befor:: 
the Minneapolis Rotary Club foresaw the possibility o{ 
transatlantic TV from new knowledge to be gained on th: 
ionosphere by the launching of the earth satellite. 


J. B. REA CO.’s modernistic display depicting the stor, 
of automation by tracing the flow of data through « 
typical automatic data handling system will be shown a! 
the “Automation and Weather Exhibition” in Washingto: 
for one month starting June 6, and later in Los Angeles 


at the WESCON show August 21 through 24. 


DATATRON will be the featured exhibit at the new Mid. 
America Exhibit Center opened on July 25 at 324 Sout: 
Michigan Ave., Chicago, Ill. 


Burroughs’ Datatron 


Allegheny Ludlum's 
Vacuum Melting Dept. 


ALLEGHENY LUDLUM has announced start-up of a 
new induction vacuum melting department at its Water- 
vliet, N. Y., Works to complement the consumable elec- 
trode vacuum remelting department installed at the same 
location last year. 


ANALOG COMPUTER SYMPOSIUM sponsored by 
Midwest Research Institute recently held in Kansas City 
had several outstanding papers including “Special Pur- 
pose Analog Computers in the General Electric Company ” 
by G. Jacobi, General Electric Company, Schenectady, 
N. Y.; “The Use of the Analog Computer in Flood Rout- 
ing and Other Hydraulic Problems” by E. Lawler, Ohio 
River Division, Corps of Engineers, Department of the 
Army, Cincinnati, Ohio; and “The Use of an Analog 
Computer Facility by the Product Departments of Allis- 


Continued on page 1473 








10 STAGE 24 


multiplier phototube 


Actual Size 


DU MONT Type K1382 
In the new Type K1382, DuMont offers the 


first %” multiplier phototube with the ruggedness 
of field equipment combined with the performance 
of a laboratory tube. 


The average gain of the Type K1382 of 300,000 
at 105 volts/stage exceeds that of many labora- 
tory tubes, with no sacrifice in long-term stability 
for which Du Mont multiplier phototubes are noted. 

In addition to its small size and superb operat- 
ing characteristics, the Type K1382 is unusually 
rugged. This tube has been designed for the 
roughest service under the worst climatic condi- 
tions. The tube base is potted and all leads 
jacketed to permit operation under severest hu- 
midity without leakage between leads. Laboratory 
performance can be obtained from this tube even 
, when it is being dropped as a probe into a drill 
CONDENSED SPECIFICATIONS F | hole far underground. 

y As in other Du Mont multiplier phototubes, the 
Average gain: 300,000 at 105 v/stage | linear box-type dynode structure is used. This 
means optimum electron collection greatly. im- 
Maximum dark current: 0.1 ua max. at 105 v/stage and 25°C proving signal-to-noise ratio. Also, long leakage 
| paths minimize noise and dark current. Dark cur- 

Photocathode sensitivity: 40 ua/ lumen rent is only 0.1 ua at 105 v/stage and 25°C. 


The small size and excellent performance of the 
new Type 1382 mean an extra bonus to users in 
Maximum outside diameter: no greater than 34” : the geological surveying field where, for example, 

} ‘| its extra gain permits much longer signal trans- 

Physical Characteristics: | potted base, jacketed leads | mission from underground locations before signal 
level becomes too low to be useful. It should be 
exceptionally useful in medical physiological 
probing. Batteries of these tubes may be used for 
speedier diagnostic procedure. In addition, the 
small size will help greatly in the miniature and 
portable designs that can function at least as well 
as laboratory equipment. 


a For complete information write to: 
Industrial Tube Sales Dept. 


Ps ALLEN B. DU MONT LABORATORIES, INC. 


Ps 2 Main Ave., Clifton, New Jersey 
DON'T MISS THE DU MONT TUBE EXHIBIT AT WESCON BOOTHS 929-930 
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Average anode sensitivity: 12 a/lumen 
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SKINNER EXPLOSION-PROOF Solenoid Valve 
Only 32742” high 


Skinner X5 Series Explosion-Proof stainless steel 
Valves are ideal for use in hazardous applications. 
They are Underwriter Approved for Class I (Gasoline vapors, etc.), 
and Class II, Groups F (Grain dust) and G (Coal and coke dust), and offer you 
incomparable simplicity and flexibility of design. 








These low-cost valves are expertly engineered to give trouble-free performance 
through millions of cycles. They’re direct-acting, leakproof and spring loaded for 
operation in any position. Available in a wide range of types, voltages, 
pressures, flow control adjustments, port sizes and port locations. 


SPECIFICATIONS: Type: Two- and Three-Way Normally Open, Normally 

Closed, and Directional Control; Pressure Range: 0-1000 p.s.i. Orifice Diameters: 

%a" to 4”. Pipe size: 14” or 4” NPT; Voltage All AC and DC; Duty Cycles: 
Continuous or Intermittent. Write today for Bulletin 526A 


Visit Skinner Booth No. 1813, 
Instrument Conference and Exhibit, 
New York City, Sept. 17-21 


‘ | THE CREST OF QUALITY 


SKINNER ELECTRIC VALVE DIVISION - SKINNER CHUCK COMPANY 


SOLENOID 116 Edgewood Avenue 


New Britain, Conn. 


WORLD-WIDE REPRESENTATION 
For more information circle 32 on inquiry card. 
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Pi] CHAMPION 





CONDENSED SPECIFICATIONS: 


VERTICAL DEFLECTION: sinusoidal response, flat 
to d.c., down not more than 30% at 150 ke; deflec- 
tion factor, 20 p-p mv/inch. 

HORIZONTAL DEFLECTION: identical to vertical 
axis except deflection factor, 25 p-p mv/inch (due 
to higher deflection factor of horizontal deflection 
plates). 

SWEEPS: mode, driven or recurrent; frequency, 2 cps 
to 30kc; beam gate, automatic during forward sweep. 
AMPLITUDE MEASUREMENT: (both X and Y axes) 
range, 0.1, 1, 10 and 100 volts full scale; accuracy, 
+5%. 

PHASE SHIFT: amplitude controls at max., less than 
1° below 150 kc. 


j 
; 
i 


| 
| Not just another low-frequency 
cathode-ray oscillograph but a de- 
cidedly grown up instrument com- 
bining the best features of the 
laboratory standards by Du Mont 
which have gone before it. All these 
features and more: 











@ Exceptional stability —all voltages 
regulated 

@ No drift—less than 10 mv in 8 hrs. 
including 10% line voltage changes 

@ Identical X- and Y-amplifiers 

@ Amplitude calibration on both axes 


e@ Accurate X-Y plotting at frequencies 
from d.c. to 150 ke. 


@ Ideal for precise phase shift 
measurements—less than 1° relative 
phase shift below 150 kc. 


@ Superior sweep linearity with 
hard-tube circuit 


e@ Automatic beam brightening 
on sweeps 


e@ Automatic beam brightening 
for transient plots 


@ High brightness—3KV acceleration 
@ Provision for very slow sweep rates 


ONLY DoD 


IMMEDIATE DELIVERY! 


Write for complete specifications 


DON'T MISS THE DU MONT INSTRUMENT EXHIBIT AT WESCON BOOTHS 939-940 
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Across the Street 


from the NEW YORK COLISEUM, in 
our show room, you will find a complete 
display and demonstration 


@ Gas analysors for oxygen, helium, 
and carbon dioxide on the thermal 
conductivity principle. 


@ Capnograph CO: analysor on infra- 
red absorption principle. 


@ Servo-graphic recorder. 


@ Biochemical and laboratory equip- 
ment and accessories. 


Exhibitors at the 11th Annual Instrument Ex- 
hibit at the New York Coliseum—Sept. 17-21 
are cordially invited to consult us for serv- 
icing facilities. Visit us or call CIrele 5-5590. 


INSTRUMENTATION ASSOCIATES 
17 West 60th Street, New York 23, N. Y. 
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HASLER SPEED INDICATOR 


Chronometric Tachometer with separate 
reset button for cumulative readings 


Accurate 
Automatic 
Durable 
Flexible 
Portable 
Non-magnetic 


Size 
2% ae x i" x 4” 
Spindle incl. 
Weight 
7% oz. 
ready for test 
Shipment within 5 days from stock 


Type A 0-20,000 r.p.m. 
or 0- 6,000 f.p.m. 
Type B 0- 2,000 r.p.m. 
or 0- 600 f.p.m. 





To order: 
Type A 0-30,000 r.p.m. 


All instruments serviced 
by a 


HASLER—TEL COMPANY, INC. 
28 Vesey Street, New York 7, N. Y. 


U.S. Distributors for Hasler Speed Indicators since 1919 
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NEWS —continuep 


Chalmers” by L. J. Linde and Hal Cory, Allis-Chalmers 
Mfg. Co., Milwaukee, Wis. 


AFCRC (Air Force Cambridge Research Center) has un- 
dertaken, for the third time in three years, to chart the jet 
stream—a “river of air” that flows continuously from 
west to east at altitudes between 25,000 and 40,000 feet. 
The plane to be used is a specially instrumented B-47 
medium bomber. The possibility of flying the jet stream, 
which sometimes attains speeds of 250 mph, by use of an 
automatic navigator (the APN66, manufactured by Gen- 
eral Precision Labs) will be investigated. 





AMF Atomics, Inc., subsidiary of American Machine « 
Foundry Co., is supplying the Federal Republic of Ger- 
many with a one-megawatt “swimming pool” type re- 
actor. It will be used in Munich’s Technische Hochschule 
(Technical University) for training engineering students 
in nuclear science. 


Stock Report 


The following prices and price ranges are supplied by Bache & Co., 
36 Wall Street, New York 5, New York. 


New York Stock Exchange: 
Price Range for 1956 
Thru J As of July 3 
Security a 


Aeroquip 

American Chain & Cable 
American Mach. & F. 
American Mach. & M. 
American Optical 


Bendix Aviation 
Bulova Watch 


30 1/2 = 31 1/% (1) 
Hamilton Watch 23 - 23 1/2 (1) 
International Business Mach. 487 1/2 
Minneapolis-Hon. 
National Cash Reg. 


73 

3/4 - 52 (1) 
51 1/2 

1h 1/6 

13 3/4 

29 7/8 


Qeverves 
EV OHNN BOS 


Sylvania Electric 
Telautograph 


Texas Inst. 
Underwood 


BEF SSYSSPTERBSSBHi8 


yw 
eo 


(1) Bid © Asked price, no sale 


American Stock Exchange: 
Price Range for 1956 
Thru July 3 


Security low 


Air Assoc. 
American Meter 
Benrus Watch 


Breeze Corp. 
Consolidated Electrodynamics 
DuMont Labs. 
ElectroData 


Fairchild Camera & Instr. 
Yat'l Resistance 
Lear Inc 


Buk anosio 


~ 
PRR RPURPWAR Few PA 


w 
“IAN AO 


Nat'l Res. Corp. 


VHFOOPESE 
FVEVSHNBON HOF PS 


wRoBFwF85 o 
Cede ee kee Feed 
HOoOPord 


11/2 


(1) Bid - Asked price, no sale. 
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use with BJ Vibrotron Digital Gages 


1/4 (2) 
(2) 


Indicates measurement signals from remote Vib- 
rotron digital sensing gages directly in numbers. 


Pressure, temperature or flow measurements are 


steps of 0.1 for a percentage type indication allow- 
ing maximum utilization of digits. 


May be used with printer or electric typewriter 


indicated directly in absolute or percent full scale 4 
numbers. 


Visual read-out is provided from 000 to 999 in 5 Supplementary memory feature...see below. 


for permanent digital recording. 


BJ VIBROTRON 
DIGITAL GAGE 


The heart of BJ digital systems is the 
patented Vibrotron gage. This elec- 
tronic sensing device utilizes a vibrating 
wire which is tuned by an element sensi- 
tive to pressure, temperature or flow. 
The Vibrotron gage generates its own 
precision measurement frequency sig- 
nals which can be transmitted by radio 
link or direct wire without loss of 
accuracy. 


Make your systems count! This 
new P-T-F Digital Indicator is one 
of a group of BJ digital systems 
building blocks engineered to indi- 
cate, record and control pressure, 
temperature or flow operations. 


The P-T-F Digital Indicator and its 
auxiliary Memory File are designed 
for standard relay rack mount or 
can be individually cased. 


For full information on these and 

other new BJ-Borg-Warner prod- 

ucts, write for the special technical 
— file “Make Your Systems Count?’ 


BJ MEMORY FILE 


This companion unit allows the BJ Digital Indi- 
cator read-out to be set to any desired base number 
(such as 000) ...and retains this base as a digital 
constant. 


= Pv Be —) og gfe), i fen 


.3300 Newport Boulevard « Santa Ana, California 
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ss report on silicon rectifiers 


NEWEST DVANCE... 150 


single junction 
silicon rectifiers 


You can now obtain maximum rectifier miniaturization 
along with nearly double the operating voltage previously 
obtainable from silicon rectifiers — with new TI single 
element grown junction silicon rectifiers. This twofold 
advance — single element construction plus 1500 volt 
operating voltage — results in immediate extension of 
design limits in guided missile and other military 
applications. Also, these rectifiers are ideal for use in 


series for cathode ray tube and similar high voltage circuits. 


TI miniaturized silicon rectifiers feature forward current 
ratings to 100 ma... have high mechanical reliability 
...and operate stably to 150° C. They require no 
filament power ...no warm up time. Five production 
types give you a choice of axial-lead and stud-mounted 


half wave and plug-in full wave models. 


All these devices in production and available now! 


Also, for exacting circuit requirements, select from 
Tl’s line of 69 SILICON JUNCTION DIODES, including: 


—H —fs) 
GENERAL VOLTAGE 
PURPOSE REFERENCE 


PRODUCTS SHOWN 
ACTUAL SIZE 
UNIFORM FORWARD 
CONDUCTANCE CHARACTERISTIC 


TEXAS INSTRUMENTS 


Write today for > 
aoe INCORPORATED 
complete data! 4 





6000 LEMMON AVENUE DALLAS 9, TEXAS 


td BES wA8 


%* See our exhibit at the Wescon Show 


For more information circle 37 on inquiry card. 


Page 1480—Instruments & Automation—Vol. 29 








ROYAL PRECISION CORP. has been formed by the 
General Precision Equipment Corp. and Royal McBee 
Corp. for the purpose of manufacturing and marketing 
of data processing equipment, including the LGP-30, 
a known as the Royal Precision Electronic Computer 
LGP-30. 


MASON-NEILAN DIV. is now occupying its new plant 


and offices in Norwood, Mass. 





DAYSTROM, INC., announces the formation of Day- 
strom International Div. to handle export sales of all 
Daystrom Companies. 


PCA ELECTRONICS INC. moved into a new plant at 
16799 Schoenborn St., Sepulveda, Calif. on August 1. 


CONSOLIDATED ELECTRODYNAMICS CORP. has ac- 
quired Electronic Industries,’ Inc., of Burbank, Calif., 
maker of etched wiring boards and transistor circuitry. 


RESEARCH APPLIANCE CO. announce purchase of a 
new, larger plant in Allison Park, Pa. 


SUPERIOR TUBE CO. announces the creation of a Nu- 


clear Products Div. 


BURROUGHS CORP. announces acquisition of Electro- 
Data Corp. which will now be ElectroData Div. of Bur- 
roughs Corp. 


New Plants 
and Mergers | 


THE IMPERIAL BRASS MFG. CO., Chicago, has a new 


plant under construction in Niles, Ill. 





POWERS REGULATOR CO. announces opening of a 


new branch office in Portland, Oregon. 


McDANEL REFRACTORY PORCELAIN CO. Beaver 


Falls, Pa., is completing a $125,000 expansion program. 


DATAMATIC CORP. announces construction under way 
for a two-story addition to plant facilities at Newton 


Highlands, Mass. 


PIC DESIGN CORP. announces that Benrus Watch Co. 
has proposed to purchase PIC through an exchange of 





Owe, 
Ss 


service to industry and its rapid 
growth in the instrument and automation field, 
is its move to a new plant in Monterey Park, California. 


and more efficient production. 


VISIT BARTON'S BOOTHS 419-420-421 
ISA CONFERENCE & EXHIBIT—COLISEUM 
NEW YORK CITY, SEPTEMBER 17-21, 1956 





CORPORATION], 


This modern, air-conditioned facility combines 
once again all operations under one roof for greater 


80 Monterey Pass Rd., Monterey Park, Calif. 





BARION INSTRUMENT 

AR @) INDUSTRIAL INSTRUMENTSI 
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PLANTS —continuep 


THE HICKOK ELECTRICAL INSTRUMENT CO. an- 
nounces opening of a new branch office at 2585 Shattuck 
Ave., Berkeley, Calif. 

SERVOMECHANISMS, INC., announces its Components 


Div. has changed its name to Mechatrol Div. 


NRC EQUIPMENT CORP. announces new representa- 
tives; W. C. Davis & Assocs., Atlanta, Georgia, and Win- 
nett Boyd, Ltd., Toronto, Ontario. 


J & B MAGNETICS CO., La Habra, Calif., has been 


formed to manufacture custom transformers. 


AIRBORNE INSTRUMENTS LAB., INC., Mineola, N. Y., 
and Compagnie Generale de Telegraphie Sans Fil, Paris, 
France, announce the formation of Intercontinental Elec- 
tronics Corp. to mfr. and market in USA electronics 
products developed in France. 


HYCON ELECTRONICS, INC., Pasadena, announces 
expansion of its engineering, production and sales facil- 
ities. _ ne 

MULTI-AMP CORP. has moved its plant and offices to 
465 Lehigh Ave., Union, N. J. 

AMERICAN MACHINE & FOUNDRY CO. announces 


the Sterling Engineering Div. has been made a subsidiary 


of Potter & Brumfield, Inc. 
TELEMETER MAGNETICS, INC., announces their new 


location is 2245 Pontius Ave., Los Angeles. 


FEEDBACK CONTROLS, INC. has consolidated its Alex- 
andria, Va., plant and its Cambridge, Mass., engineering 
office into a new facility in Waltham, Mass. 








NATIONAL CASH REGISTER CO.'S Electronics Divi- 
sion has opened a new million-dollar research center in 
Hawthorne, Calif. 








THE SAFETY CAR HEATING & LIGHTING CO., INC., 
New Haven, Conn., changed their name to Safety In- 
dustries, Inc., at their annual stockholders meeting in 
April. Recently the company acquired the Automatic 
Temperature Control Co. of Phila. and the Howe Scale 
Co. 


LEAR, INC.'S Board Chairman, William P. Lear, an- 
nounces that the Italian firm Officine Galileo di Milano 
s.p.a., Milan, has been licensed to build Lear gyro in- 
struments to meet future Italian needs. 


AUTONETICS DIV., North American Aviation, Inc., an- 
nounces proposed construction of a two million dollar 
headquarters building to house manufacturing and de- 
velopment facilities and offices. 


HALLIKAINEN INSTRUMENTS, Berkeley, Calif., an- 
nounces near completion of its factory-expansion pro- 
gram designed to make available an increase of 150% 
over present facilities. 


GENERAL ULTRASONICS CO., Hartford, Conn., an- 
nounces moving to a new and enlarged plant at 67 Mul- 
berry St., Hartford, Conn. 











A Superior Detector 
for 


Infra-Red Sbectroscoby 


GOLAY 
PNEUMATIC 
DETECTOR 


and four response periods, 


Write for EPLAB Bulletin 







Among the characteristics that render the Golay Detector superior to other types 
of detectors for use in infrared spectroscopy are: 


1. An effective sensitive area 3/32” in diameter. 

2. Sensitivity of 6 x 10711 watts RMSENI when used with “chopped 
beam” method and with recording time constant of 1.6 second. 

3. Uniform sensitivity from the ultra-violet through the visible and the 
entire infra-red, and up to the micro-wave region. 

4. Improved, drift-free, A.C. operated amplifier with step gain controls 












THE EPPLEY LABORATORY, INC. 





~~ ‘4% SCIENTIFIC INSTRUMENTS 
2 SHEFFIELD AVENUE, NEWPORT, RHODE ISLAND, U.S.A. 
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of Equipment 





and Systems Engineering 


This year, Union Switch & Signal 
celebrates its seventy-fifth anniver- 
sary. It was back in May, 1881, that 
George Westinghouse, one of Amer- 
ica’s greatest inventors, organized 


The Union Switch and Signal Com- 
pany to design and produce railway 
signal systems and apparatus. 

Since then, Union Switch & Sig- 
nal has made major contributions to 
the railroads and industrial control 





of better equipment and systems. 
Today, Union Switch & Signal is 
rapidly branching out into fields 
where our vast experience in elec- 
tronics can be put to use. A few of 
the latest engineering achievements 


an- 

no fields in the continual development and components are described here. 

in- 

an- ‘ i 

lar | COMPONENTS 

de- CENTRALIZED TRANSPORT CONTROL—With MINIATURE RELAYS—UNION AC and DC 
UNION Centralized Transport Control, hermetically sealed miniature relays 
fast and efficient movement of liquids are recognized as “tops” in electronic 

an- ° ° ° ° Pe ° 
and gases in pipelines is remotely con- and aviation equipment. They offer 

% trolled and indicated. Metering, alarm high shock, vibration and voltage break- 

a systems, and data handling are made down rating, coupled with long life and 
part of the system. reliability. 

in- GUIDED MISSILE GROUND HANDLING EQUIP- IMPULSE AND CARRIER EQUIPMENT FOR IN- 

ul- MENT— Missile launcher vehicles, missile DUSTRIAL CONTROL — UNION employs 


transport vehicles, and related electri- 
cal and electronic support equipment 


are manufactured by UNION for the 
TM-61 Martin “Matador.” 


FLIGHT SIMULATORS AND TRAINING AIDS 
—Jet aircraft flight simulators, mass- 
produced by UNION, realistically 
create flight situations. Pilot sits in an 
actual cockpit complete with controls 
and instruments. Over 10 tons of elec- 
tronic equipment, mostly analog com- 
puters, is used in each simulator. 


impulse, tone and carrier systems for 
remote control equipment designed for 
pipeline, TV elevator, furnace door and 
other control systems. 


RECTIFIERS — UNION copper-oxide and 
selenium rectifiers, backed by more 
than 30 years’ experience in the dry 
metallic, semi-conductor field, for com- 
mercial applications, offer the utmost 
in life and reliability. A new UNION 
development, the RECTALOY* recti- 
fier, proved by models produced in pilot 
production, is expected to broaden the 
applications for this type of rectifier. 

*Trade-mark 


POWER RECTIFIERS with solid stack assembly 
range in sizes from 1” x 1” to 5” x 6", and 
with convection cooling are rated from .80 ta 
10.0 amperes per cell on a single-phase full- 


wave bridge basis. 
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Especially designed for automatic as- 
sembly methods, this line of Mallory 
controls provides superior performance 
on printed circuit applications. 


New Mallory Controls for Printed Circuits 





ECONOMICAL STRIP TYPE CONTROLS 
FOR PRINTED CIRCUIT USE 


- This simplified series of controls, a Mallory ‘‘first’’, 
consist of resistance wafers attached directly to a 
phenolic panel, in single, dual and triple units. You 
save in installation cost, for multiple units can be 
mounted as easily as a conventional single. You save 
in component cost, too... for these Mallory controls 
give you multiple units at substantially lower price 
than that of a corresponding number of individual 
controls. Resistance values cover the range from 250 
ohms to 10 megohms. Numerous adaptations avail- 
able. Write to Mallory for technical data. 











Serving Industry with These Products: 


Electromechanical—Resistors » Switches * Tuning Devices * Vibrators 
Electrochemical—Capacitors ¢ Rectifiers * Mercury Batteries 
Metallurgical—Contacts*Special Metals» Welding Materials 


Parts distributors in all major cities stock Mallory 
4, i, mi +, 


for your convenience. 





OR your printed circuit designs, plan to take 

advantage of the simplified assembly and extra 
performance values offered by this new series of Mallory 
carbon controls. 


A variety of designs is available. Included are self- 
supporting snap-in models for top of panel mounting 
... threaded bushing models...and types for mount- 
ing directly on the circuit panel. All are built with 
mounting lugs and terminals, precision-positioned for 
foolproof, fast assembly by automatic production 
machines. All incorporate these Mallory features: 


High stability resistance element, made by special 
Mallory process, minimizes drift under severe humidity 
and temperature variations . . . gives long life. 


Unusually low electrical noise. 


New “floating ring” line switch, using a unique con- 
tact action, can be supplied on the new controls... far 
outlasts ordinary switches, gives clean, sharp make 
and break. 


A complete selection of resistance values and tapers 
is available to match your circuit requirements. For 
complete data, write or call Mallory today. 


Expect more...get more from 
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FOR VITAL FLOW CONTROL 


ert phe you’re developing a new process or modernizing an 

old one—investigate the unique characteristics of the bear- 

ingless Pottermeter. 

This electronic flowmeter—easily installed in any type of piping 
to operate at any angle, at any pressure and at temperatures 
from —450 to +1200°F, measures flow of any liquid with 
an accuracy of +% of 1%. 

Pottermeters are available to measure flows as low as 0.07 
GPM or as high as 3,000:GPM. The inherently linear 
output of the Pottermeter makes it. ideal for systems 

to control either flow rate or total flow. 








Find out how the bearingless “floating 
rotor” used in the Pottermeter can give 
you more precise flow measurement, longer 
trouble-free service life, and more accurate. 
flow control. 


Write for Bulletin PS-1 


POTTER AERONAUTICAL COMPANY 
Route 22 + Union, New Jersey » Phone MUrdock 6-3010 
Makers of ‘Potter Engineered” products 
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Counters for mechanical, elec- 
trical and manual operation. 
And now Veeder-Root Counters 
can be supplied from stock by 
certain leading Industrial Sup- 
ply Distributors. Find out 
from your own distributor 
how they can add to the effi- 
ciency and Countrol of your 
plant operation. And if you 
are selling or designing 
equipment, contact Veeder- 





SMALL RESET COUNTER 
A compact, rugged reset counter for 
moderate duty in parts inspection, quality 
control, conveyors, machine tools, light 
presses, etc. 
Dimensions: 13%” 
1/6” wide 
Speed: Up to 1000 counts per minute, 


COCCOD OC OSC CCC OR CCL CCH CeCS 


long, 1'%4” high, 


RESET MAGNETIC COUN TER 


For remote indication of machine opera- 


tion from plant to office, 
Dimensions: 3154,” long, 2%” ‘high, 
1%” wide. 

Speed: Up to 1000 counts per minute. 
Coils: 110V-AC are standard. Other 


voltages are available. Panel mounting 





BOX-TYPE RESET COUN TER 


For punch press installations, conveyors, 
metal-working equipment, die casting, 
plastic-molding, rivet, spring and wire 
machining, or any installation requiring 
@ heavy duty counter, 

Dimensions: 414” long, 2542” high, 
3%” wide. 

Speed: 500 counts per minute. 








co 


ee en 

See this “Show-Case’”’ of i 

ROOT jos 

VEEDER- Insist on Standard i. 

COUNTERS... | VEEDER-ROOT 

at your COUNTERS 
Industrial Supply Distributor etre 

on special problems ¥ 
Useful ‘‘facts-in-figures” on prac- mar 
tically every machine, operation, : BUR 
system or process in industry can Pe h 
be supplied by Veeder-Root Mi 
ace. 


feature also available. 


Root for engineering rec- 
ommendations. 


For quick Spot-checks of Production or 
Performance, 


e 
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Dimensions: } 14,” long (to end of r ; 
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knob), 134” deep, 2” high. e 
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Counts one for 
each depression 
of the thumb 
lever, and resets 
fo “zero by g 
turn of the knob, 





Dimensions: 3 % 
eter, Non-Reset, 


Internal clutch °perates counter only 


= . rubber tip js Pressed against the 


Everyone Can Count on 


-ROOT 
VEEDER-200 


HARTFORD 2, CONN. 


N.Y. 
Stocked at rey * oe . aay Canada 
. . a . ne 
Ce Otacee and yr ewarhey Principal Cities 
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CONSOLIDATED ELECTRODYNAMICS CORP., Pasa- 
dena, announces appointment of Hugh F. Colvin as presi- 
dent, John J. McDonald as assistant director of the Sys- 
tems Div., Ware Myers as personnel coordinator and 
Joseph T. Johnston as engineering representative. 


H. F. Colvin 
CEC 


4 J. R. Bradburn 


Burroughs 


BURROUGHS CORP. announces appointment of James 


Rk. Bradburn as vice president of Burroughs and general 
manager of the new ElectroData Div. 


BURROUGHS CORP., Detroit, Mich., announces ap- 
pointment of Richard J. Egger as director of sales plan- 
ning for the defense sales division. : 


MINNEAPOLIS-HONEYWELL REGULATOR CO., Phil- 


adelphia, Penna., announces appointment of George J. 


K. R. Knoblauch 


Schwartz as vice president and general manager of Doel- 
cam Div., and K. Russell Knoblauch as sales manager for 
the oil and chemical industries, Industrial Div. 


People 


IN THE NEWS 


FENWAL ELECTRONICS INC., Framingham, Mass., an- 


nounces appointment of Robert S. Goodyear as President 
of the firm. 


R. S. Goodyear 


Fenwal 


R. W. Stanton, Jr. aa 


Conoflow 


CONOFLOW CORP., Philadelphia, Pa., announces ap- 
pointment of Robert W. Stanton, Jr., as advertising man- 
ager. 


CENTURY ELECTRONICS & INSTRUMENTS, INC., Tul- 


sa, Okla., announces election of 7. A. Menhart as Presi- 
dent of the firm. 


FOXBORO CO., Foxboro, Mass., announces appointment 
of V. A. Pardo as head of the Chemical Industries Sales 
Div., E. N. Hayes, manager of the Refinery Industries 





YOU CAN PRODUCE SMALL INSTRUMENT PARTS 


WITH MORE 


ACCURACY - ECONOMY and SPEED 


A small precision turret 
lathe for second - 
operations and = 
production of instrument 
parts. Available in two 
collet capacities, 
5/16” or 3/16”, The 6 
position turret is self % 
indexing and has 
hardened ways. Turret & 
oles are 1/2” diameter. 
Turret travel 1-5/8”. 


JEVIN, ,, TURRET LATHES. 





The cross slide has a swivel slide at-one end and a rigid tool block at the 
other. Lever collet closer provides quick opening and closing. A variety of 


turret tools with 1/2” shanks is available. 


Send for catalog M describing complete line of instrument lathes, micro- 


drilling equipment and accessories. 


LOUIS LEVIN & SON, INC. 
3610 South Broadway 2 


Los Angeles 7, California 
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ask about dps © wate Me sptonch 


TO BETTER WIRING 


More 
Confidence... 
Less 

~~ Expense 


with 





Taper Technique 


A-MP Taper Pins, Taper Bloks, Taper Tips, 


Taper Tabs and Taper Tab Receptacles 
offer great freedom of circuit design and 
insure maximum electrical stability. 

They cut material cost ... cut labor cost 
...and reduce assembly time. Taper Tech- 
nique is benefiting manufacturers of business 
machines, aircraft, guided missiles and 
electronic equipment. 


You, too, can benefit by the A-MP Taper 








Technique. Consult your local A-MP sales- 


man or write to Harrisburg. 


©A-MP 1956 z LE 


Aircraft-Marine Products, Inc. 
General Office: Harrisburg, Pa. 


A-MP of Canada, Ltd., Toronto, Canada e A-MP—Holland N.V., ’s-Hertogenbosch, Holland 
Aircraft-Marine Products (G.B.) Ltd., London, England ¢ Societe A-MP de France, Courbevoie, Seine, France 
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PEOPLE —continuep 


Sales Division, and J. M. Petrillo, R. C. Tamm, C. R. 
Fleming and J. W. Peirce to sales promotion posts. 


C. P. CLARE & CO., Chicago, Ill., announces appoint- 
ment of Thurman L. Sipp as director of sales engineering 
and Frank J. Wilmot as assistant sales manager. 





T. L. Sipp 
Clare 


F. K. Wilmot 


Clare © 


BECKMAN INSTRUMENTS INC., Fullerton, Calif., an- 
nounces addition of William F. Gunning and J. Herbert 
Lrown to the new Data and Controls Systems Dept. 
Berkeley Div. announces appointment of Joseph L. Hussey 
as head of the Analog Computer Dept. 


J. L. Hussey 


Beckman 


J. Kilmer 
F&P 


_ 


a 


FISCHER & PORTER CO., Hatboro, Penna., announces 
appointment of Marvin D. Weiss as manager of the Ana- 
lytical Div. of the Research Dept., Vincent Matner as chief 
product engineer and James Kilmer as advertising man- 
ager. 

W. S. ROCKWELL CO.., Fairfield, Conn., announces ap- 
pane of Richard E. Love as manager of the Valve 
div. 

BARKSDALE VALVES, Los Angeles 58, Calif., announces 
appointment of Don Finlayson to the Chicago office. 


P. D. Bezazian 
Burton Browne 


D, J. Finlayson 
Barksdale 


R. E. Love 
Rockwell 

BURTON BROWNE ADV. AGENCY, Chicago, IIl., an- 
nounces the 15th anniversary of Paul D. Bezazian, part- 
ner in the agency. 
HYCON ELECTRONICS, INC., Pasadena, Calif., an- 
nounces appointment of E. J. Norman as sales manager. 
ZENITH OPTICAL LABORATORY, Copiague, L.I., N.Y., 
announces appointment of Commander John D. Cassidy 
as plant manager. 
PERKIN ENGINEERING CORP., El Segundo, Calif., an- 
nounces appointment of Millard Leff as district manager 
of the New York office and George W. Mousel as assistant 
manager of the sales department. 


EPPLEY LABORATORY, Newport, R.I., announces ap- 
pointment of Andrew J. Drummond. as chief research 
physicist. 





> the ALL-IN-ONE 
i camera 
with the ALL-IN-ONE 
. lens! 


Startling innovation 
& y in the design of the 
MAKRO-KILAR 40mm f/3.5 lens lets you focus from infin- 
ity all the way down to 2”—without any accessories! 


YOU CAN use semi-wideangle coverage to take in entire production lines— 
YOU CAN include more in normal shots for identification photos, etc.— 
YOU CAN copy blueprints, charts, texts, posters, etc. to large scale— 

YOU CAN move way in for ultra-closeups, “‘lifesize’’ reproductions of tiny 

machined parts or test sections... , ALL WITH ONE LENS! 

@ No extension tubes, bellows, or supplementary lenses to buy. The 
unique focusing mount gives you all the extension you need. 

@ No extra lens shade to buy—it’s built right into the mount! 

e@ No extra finders or focusing guides to buy—the ALPA’s brilliant 
through-the-lens focusing system gives you exact depth of field at 
any aperture, and eliminates parallax: you see exactly what you 
get with any lens, at any distance, under any circumstances! 

And the ALPA is also the ideal camera for your personal use! 


Makro- Makro- 
Karl HEITZ Inc. 


Kilar E* Kilar D** 
ALPA 4 (straight reflex) $259. $284. es) 
ALPA 5 prism reflex) $329. $354. HIGH PRECISION \t PHOTO EQUIPMENT 
PA 7 Binoculars © Microscopes ® Instruments 


Pd til Ay A ae == 480 LEXINGTON, NEW YORK 17, Eldorado 5-569) 
Also: Interchangeable 90mm f/2.8 Makro-Kilar, foc. from inf, to 8", $266.45 


For more information circle 46 on inquiry card. 


OFFICE AUTOMATION 
conference for | 
SENIOR EXECUTIVES 


New Yorker Hotel 








Co-sponsored by 
FORDHAM UNIVERSITY SCHOOL OF BUSINESS 
and the 
THIRD INTERNATIONAL AUTOMATION EXPOSITION 
November 26, 27 


> Managed by GORDEN L. MATTSON, office 
automation consultant and director of the first 
conference. 


> Objective: to provide top management with 
information to guide them in making use of 
automation in data processing, etc. 


P 8 sessions. 
Write: RICHARD RIMBACH ASSOCIATES, INC. 


Room 359, 525 Lexington Avenue 
New York 17, New York 
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e ALTITUDE 
Ce ieniaaal) 


e ACCELERATION 


e PRESSURE 
SWITCHING 

arbors a 

e ALTITUDE 
CONTROL 














Potentiometer type 
transducers for use 
at temperatures be- 
tween — 60° C. and 
+120° C. 


Designs available 
permit single or mul- 
tiple range linear 
output from 
non-linear input 
function, and 
operation over 
wide ranges of envir- 
onmental conditions. 


Designs available for 
operation to 160° C. 


Special instruments 
for use with corro- 
sive oxidants and 
fuels are available. 


INSTRUMENTS, INC. 
12 WEST BROADWAY 
NEW YORK 7,N. Y. 
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August 22-Sept. 1 

28rd Annual (British) National Radio 
Show sponsored by Radio and Elec- 
tronic Component Manufacturers Fed- 
eration, Earls Court, London, Eng- 
land. 


August 27-29 

11th annual meeting of Association 
for Computing Machinery at West- 
wood Campus, University of Calif,, 
Los Angeles, Calif. For information 
write Assoc. for Computing Machin- 
ery, Box 3251, Olympic Sta., Beverly 
Hills, Calif. 


August 27-31 

7th Annual Infrared Spectroscopy In- 
stitute, Fisk University, Nashville, 
Tenn. 


September 

8th International Congress for the 
History of Science, Milan or Florence, 
Italy. For information write Pierre 
Sergescu, Secretary of Union, 7 Rue 
Daubenton, Paris 5e, France, or G. 
Ucelli, IUHS, Via Cappuccio 7, Milan, 
Italy. 


September 5-13 

9th International Congress of Applied 
Mechanics, University of Brussels, 
Brussels, Belgium. For information 
write Secretary, The American Soci- 
ety of Mechanical Engineers, 29 W. 
39th St., New York 18, N. Y. ; 


September 9-12 

National Meeting of American _Insti- 
tute of Chemical Engineers, William 
Penn Hotel, Pittsburgh, Pa. For in- 
formation write American Institute 
of Chemical Engineers, 25 W. 45th St., 
New York 36, N. Y. 


September 9-16 

15th International Congress of Pure 
and Applied Chemistry, International 
Union of Pure and Applied Chemistry, 
Lisbon, Portugal. 


September 10-12 

Fall Meeting of American Society of 
Mechanical Engineers, Cosmopolitan 
Hotel, Denver, Colo. For information 
write American Society of Mechani- 
cal Engineers, 29 W. 39th St., New 
York 18,.N. Y. 


September 10-12 

Information Theory Symposium, 

sponsored by Institute of Radio Engi- 

neers on campus of Massachusetts In- 

— of Technology, Cambridge, 
ass. 


September 10-17 

Symposium on Reliable Electrical 
Connections sponsored by RETMA on 
campus of University of Pennsyl- 
vania, Philadelphia. For information 
write RETMA Engineering Dept., 11 
W. 42nd St., New York 36, N. y. 


Events 


For other computer 
Events see page 1571 


September 14 

International Conference on Fatigue 
of Metals, sponsored by the Institu- 
tion of Mechanical Engineers, Lon- 
don, England. For information write, 
Secretary, Institution of Mechanical 
Engrs., 1 Birdcage Walk, London 
S.W. 1, England. 


September 15-23 

4th International Instruments and 
Measurements Conference and Exhibi- 
tion organized by the Royal Academy 
of Engineering Sciences and the Swed- 
ish Association of Technical Physi- 
cists, will be held in Stockholm, Swed- 
en. For information write Sven Mal- 
storm, P.O., Box 12035, Stockholm 12 
Sweden. 


September 16-21 

130th National Meeting of the Ameri- 
a creed Society, Atlantic City, 
N. J. 


September 16-22 

2nd Pacific Area National Meeting of 

the American Society for Testing Ma- 

oy tag Statler Hotel, Los Angeles, 
alif. 


Sept. 17-21 

11th Annual Instrument Society of 
America Conference and Exhibit, New 
York Coliseum, New York, N. Y. For 
information write William H. Kush- 
nick, ISA, Granite Bldg., 313 Sixth 
Ave., Pittsburgh 22, Pa. 


September 20-21 


IRE Professional Group on Nuclear 
Science 38rd Annual Meeting, Mellon 
Institute Auditorium, Pittsburgh, Pa. 


September 20-22 

38rd Annual Meeting of IRE Profes- 
sional Group on Nuclear Science 
Mellon Institute and Hotel Webste: 
Hall, Pittsburgh, Pa. 


September 23-26 


Petroleum-Mechanical Engineering 
Conference, sponsored by American 
Society of Mechanical Engineers, Con- 
rad Hilton Hotel, Dallas, Texas. 


September 24-25 


Industrial Electronics Conference, 
sponsored by Institute of Radio Engi- 
neers and American Institute of Elec- 
trical Engineers, Hotel Manger 
Cleveland, Ohio. 


September 24-28 


Joint committee for Automatic Con- 
trol of German Association of Elec 
tronic Engineers, (VDE) and German 
Engineers Society (VDI) Conferenc: 
on Automatic Controls, Heidelburg 
Germany. For information write Ver 
ein Deutscher Electrotechniker (VDE) 
Osthofenplatz 6, Frankfurt 2/main, 
West Germany. 
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September 24-28 


Trade Fair of Atomic Industry, 
sponsored by Atomic Industrial 
Forum, Inc., Navy Pier, Chicago, 
Illinois. Conference will be held at 
Morrison Hotel on September 25-27. 
For information write Atomic Indus- 
trial Forum, Inc., Exhibit se 260 
Madison Ave., New York 16, ’. 


September 25-28 


American Roentgen Ray Society Com- 
mercial Exhibit, Statler Hotel, Los 
Angeles. 


September 30-October 2 


Fall convention and Co-Exhibit of 
\merican Congress on Surveying and 
Mapping and American Society of 
Photogrammetry, Shirley-Savoy Ho- 
tel, Denver, Colo. 


September 26-29 


Convention of Audio Engineering 
Society in participation with N. Y. 
High Fidelity Show, sponsored by 
Institute of High Fidelity Manufac- 
ures, Inc., New York Trade Show 
Bldg., N. Y. 


October 1-3 


National Electronics Conference and 
Exhibition, Hotel Sherman, Chicago, 
Ill, For information write G. Hok, 
Program Committee Chairman, Uni- 
versity of Michigan, Ann Arbor, Mich. 


October 1-3 


Canadian Institute of Radio Engineers 
Convention and Exposition, Auto- 
motive Bldg., Canadian National Ex- 
hibition Pk., Toronto, Canada. 


October 1-5 


Fall General Meeting of American 
Institute of Electrical Engineers, 
Morrison Hotel, Chicago, Illinois. 


October 3-4 


llth National TAPPI Plastics-Paper 
Conference, Institute of Paper Chem- 
istry, Appleton, Wisc. 


October 8-10 


Second National Symposium on Aero- 
nautical Communications, Hotel Utica, 
Utica, N. Y. 


October 16-18 


Conference & Exhibits on Magnetism & 
Magnetic Materials, sponsored by 
AIEE, IRE, APS, AIMME, Hotel 
Statler, Boston, Mass. For more infor- 
mation write Richard Rimbach As- 
sociates, 845 Ridge Ave., Pittsburgh 
{2, Penna. 


November 26-30 


Third International Automation Ex- 
position, New York Trade Show 
Building, 500 8th Ave., New York, 
N. Y. For information write Richard 
Rimbach Associates, 845 Ridge Ave., 
Pittsburgh 12, Penna. 





NEW PNEUTRONIC™ LEVEL CONTROL 


brings speed and simplicity to Pneumatic Control 


The new Fielden Pneutronic Level Control now provides propor- 
tioning pneumatic control without the disadvantages of mechanical 
systems. Pneutronic Level Control integrates electronic and pneu- 
matic units in a null-balance system for simple, dependable 
level control. 


Electronically, the Pneutronic Level Control features the versatile 
electrical capacitance method of measurement. As a result, it can 
be used with a simply-designed probe to detect minute changes in 
the level of any liquid, powder, or granular solid—conducting or 
non-conducting. The resulting change in capacitance changes 
output air pressure directly, and this output air then feeds back 
to balance the electronic circuit directly. 


Send the coupon today for more ideas on how Fielden Simplified 
Instrumentation can solve your problems. 





PNEUTRONIC © Null-Balance System © No moving partsin vessel 


LEVEL CONTROL | ¢ only one radio tube © Controls water level up to 


FEATURES © Control pressure 3 to 1%” span, hydrocarbons 
15 psi up to 8” 


Jp Gora, 











CONTROLS COMPANY — 


FIELDEN INSTRUMENT DIVISION 

(Dept. A) 2920 N. 4th St., Philadelphia 33, Pa. 

Please send me technical bulletins: 

[1] PNEUTRONIC Level Control (-] TELSTOR Continuous Level Indicator 

(1) TEKTOR Capacitance Level Control () TEKTOLOG Recorder-Controller 
(C Fielden RF Capacitance Null-Balance Recorder 


TITLE. 





ADDRESS. 





ZONE STATE 
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versatility 


unlimited... 


Advanced design concepts call for 
components to be conceived, de- 
veloped, tested and proven with 
new and critical end applications in 
view. Every unit in the IMC line of 
AC and DC subfractional, servo and 
gear motors, fans, blowers and 
dynamotors is built for widest 
diversity in final use. The motor 
segment of the IMC line best typi- 
fies the flexibility of the entire cata- 
log. Both fan-cooled and non- 
cooled units in horsepower ratings 
from 1/1000 to 1/10 are available 
immediately, with a variety 

of gear ratio options 

depending on 

specific 


i. IMC’'s blowers 


are found in 


combination with 

the company’s motors, in 

an impressive array of industrial 

and military equipment. Standard 

IMC motor-blower units are readily 

adaptable for high ambient temper- 

ature operation, and are impreg- 

nated for protection in humid at- 
mospheric situations. 


Full engineering specifications on 


all units in the line are available 
on request. 


= on 
, 1S 


induction 


Motors Corp. 


570 Main St., Westbury, b. 1, N.Y 
EDgewood 4-7070 
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Office Automation; Integrated 
and Electronic Data Processing, 
by R. Hunt Brown. c1955. Automa- 
tion Consultants, Inc., New York 18, 
N.Y. 283 p., loose-leaf binder. $12.50. 
111% in. Non-technical work for the 
business man, intended to indicate 
existing applications and suggest new 
uses. Kept up to date by annual serv- 


ice charge of $25. 


Proceedings of the Symposium 
on Printed Circuits, Sponsored 
by the Engineering Department 
of the Radio-Electronics-Televi- 
sion Manufacturers Association. 
[1955.] Engineering Publishers, Box 
1151, New York 1, N.Y. 122p. un- 
bound $5. 11 in. Papers, with dis- 
cussion, attempting to cover all meth- 
ods of printed circuitry now in com- 
mercial use. 


Instrumentation; Government- 
owned Inventions Available for 
License. n.d. U.S. Government 
Printing Office, Washington 25, D.C. 
65p. Unbound. $2. 1014 in. (Patent 
Abstracts, no. 1.) Cover title. Lists 
775 patents active on December 31, 
1953. 


Physical Mathematics, by Chester 
H. Page. [c1955.] D. Van Nostrand 
Co., Princeton, N.J. 329p. $7.50. 914 
in. Mathematical methods of phys- 
ics explained in terms of physical 
interpretation, extension by intuition, 
and theoretical demonstration. 


Handbook of Scientific Instru- 
ments and Apparatus, 1955. 
[1955.] Physical Society, Prince Con- 
sort Road, London, S.W.7, England. 
286 + 80p. 101% in. Catalogue of ex- 
hibits of scientific apparatus in con- 
nection with the Physical Society’s 
39th Exhibition. 


Symposium on Fluorescent X- 
ray Spectrographic Analysis. 
[c1954.] American Society for Test- 
ing Materials, Philadelphia 3, Pa. 
68p., unbound. $1.75. 9 in. (Special 
Technical Publication, no. 157.) Ex- 
citation of elements in the specimen 
by x-rays of short wavelength affords 
the basis for a method of quantitative 
analysis. 


Mechanisms, by Joseph Stiles 
Beggs. 1955. McGraw Hill Book Co., 
New York 36, N.Y. 418p. $6.50. 914 
in. Text for advanced courses in kine- 
matics. Begins by pointing out the 
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Books 


dual nature of mechanical design 
(the choice of a mechanical move- 
ment, and the design of the machine 
members) and the fact that these two 
problems affect each other. Includes 
a collection of mechanical move- 
ments. 


Magnetic Control of Industrial 
Motors, by Gerhart W. Heumann. 
Ed.2. 1954. John Wiley & Sons, New 
York 16, N.Y. 714 p. $9.50. 914 in. 
On the application of control to 
specific jobs in industry. Not con- 
cerned with switchgear, and deals 
with electronic control in only a 
single chapter intended to familiar- 
ize the reader with electronic devices 
commonly used in conjunction with 
magnetic control. 


Vacuum Symposium. Trans- 
actions, 1954. 1955. Committee on 
Vacuum Techniques, Boston 9, Mass. 
147p. $10. 1114 in. Contains 34 tech- 
nical papers on equipment and in- 
strumentation, processes, and appli- 
cations. A valuable feature is a re- 
port on recommended standard nom- 
enclature, and a glossary with terms 
completely defined. 


Instrumental Methods of Chemi- 
eal Analysis, by Galen W. Ewing. 
1954. McGraw-Hill Book Co., New 
York 36, N.Y. 434p. $6.50. 914 in. 
Recognizing the increasing use of 
elaborate instruments in industrial 
laboratories, this text is intended for 
training of upper-class undergradu- 
ates and first-year graduate students. 
Pre-supposes a year of physics and an 
introductory course in quantitative 
analysis. 


Frequency-Response Symposi- 
um. [1953?] American Society of 
Mechanical Engineers, New York 18. 
N.Y. 114% in. A set of 16 papers, by 
various authors, covering major 
aspects of the frequency response ap- 
proach. Papers separately paged and 
no price indicated. To be published 
later, with discussion and additiona! 
material, under the title “Theory anc 
Practice of Frequency Response.” 


Frequency Modulation, edited by) 
Alexander Schure. [cl1955.] John F. 
Rider, New York 13, N.Y. 45p., un- 
bound. 90c. 814 in. Presents funda- 
mentals. Includes non-mathematica! 
explanation of phase modulation. 
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MEN OF PYROMETRY 


Pyrometer Engineers - Buyers - Plant Executives 


» you attending the ISA O ciisiileal 


The worlds largest manufacturer of Pyrometer and Thermocouple Exten- 


sion Lead Wire invites you to attend a GRANDE ENTERTAINMENT 


iis Hotel Koacsswell Grand Wall | a 





AND 
IT fr sam ILL 
hf, 


am. till! 
Sept. 18 and Thursday. Sept. 20—9 p.m 


us E D 
is Floor Show— CHERI 


u can 


2 BIG NIGHTS Tuesday, = PARE". 





eat. __-Dancing- 


a 
orchestr ° 
° ras a souvenir: 








\d 
hile we WOU 
otel and le this 


saute Roosevelt 1 
York City’s F° for invita- 


m in New + the past, this may be 


gest ballroo 


NOTE: Althou 


like to have e New Yor 


. . . ht yo 
~ wi YORK COLLISEUM 








Industr lal Pyr ometer and Supply Co. 


ALTON, ILLINOIS, U.S.A. 


Worlds largest manufacturer of Pyrometer and Thermocouple Extension Lead Wire. 
WE OPERATE OUR OWN WIRE INSULATING MILLS e LARGE SUPPLY CONTRACTS OUR SPECIALTY 
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The “perfect pair” for 
DYNAMIC ANALYSIS 


The new Hathaway S-25 oscillograph—with push- 
button chart speed selector, remote control features 
—and the Hathaway MRC-21 strain gage-transducer 
control unit—complete with automatic calibration 
of all channels—are the “perfect pair’’ for recording 
dynamic phenomena. Adaptable to rack-mounting. 


SPECIFICATIONS 
§-25 Channels: to 36 Chart Speeds: 1/16 to 160 in/sec, 12 steps Chart 
Speed Change: Speeds selected by push buttons; electric transmission 
Chart Size: 8 in. x 300 ft. Writing Rate: 30,000 in/sec Timing Lines: 1, 
1/10, 1/100 or 1/1000 sec. intervals. 
Write for Bulletin 1-2-H 


MRC-21 Channels: 6, 8 or 12, complete in one unit Interchangeable 
Amplifiers: Carrier and wide-band Low Noise Level: Less than 1/10 
microinches/in Ovtput Current Swing: +80 ma. Frequency Range: 


0 to 6000 eps. Write for Bulletin 4-2-H 


Supplement the “perfect pair” with 


NEW SD-10 RECORD DEVELOPER 


Benefit from the convenience of the “‘perfect pair”’ 
by processing S-25 records on the spot—immedi- 
ately after they are recorded in the laboratory or in 
the field. Self-threading feature eliminates need for 
leaders or manual threading. 


SPECIFICATIONS 


§$D-10 Chart Transport System: Continuous chain carries chart; no leaders 
or manual threading required Capacity: chart width to 12 in.; chart 
lengths to 250 ft. of standard base paper or 400 ft. of thin base paper 
Chart Transportation Speed: 1 to 10 feet per minute Temperature Control: 
Solutions maintained at 100°F Size: Length—27 in. Height—18% in. 
Width—16 in. Weight: 110 Ibs. dry 


Write for Bulletin 3-30-H 





riSF US... at the 1.S.A. Show 


New York, Sept. 17-21 Hath dWay 


| Hathaway lnstrument Division INSTRUMENT DIVISION 


Booth 1001 . Hamilton 


WATCH COMPANY 
- Allied Products Division 
Booth 1304 1315 SOUTH CLARKSON ~- DENVER, COLORADO 


i 
dj 
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BRAND-NEW 
CONCEPT 
IN FLOW 


phew VS 4), ice 


PNEUMATIC | (FLYBALE, INTEGRATOR 


- 
oo"? 


Inherently Accurate! 


Eliminates Inaccurate “Spot Check’”’ 
Counting! 

Continuous integration assures 
highest precision. 


Eliminates Cam and Linkage Errors! 
Unique design balances differential 
pressure signal directly against 
centrifugal force. 


Eliminates Calculations! 
Automatically extracts square root — 
shows totals in desired units. 


Eliminates Fire and Explosion 
Hazards! 

Simple, all-pneumatic operation 
requires no electric motors, wires, or 
fofod oh fe fea tm 








Ri a tasks Ga ice oh ah garceastnios 
or plant services continuously . .. with new accuracy 


... complete safety! The unique new, all-pneumatic 


Foxboro Flyball Integrator completely eliminates 


intermittent counting and fire hazard. Its simple, 


force-balance operation utilizes the 3-15 psi air signal . | 


from any differential-pressure flow transmitter. This 
signal is continuously balanced against the “flyball” 
force of the instrument's pneumatically-driven 
turbine. The square root function is automatically 
extracted ... you read flow totals directly. 


The Flyball Integrator mounts at the point of meas- 
urement or on a panel hundreds of feet away. Re- 
sponse and accuracy are completely unaffected by 
ambient temperature changes or pressure changes in 
turbine air supply. Ideal solution to all plant fluids 
accounting and in-process inventory checking. 


' Write for complete details. The Foxbeto ernindi 


468 Norfolk Street. Foxboro, Mass. 


Fox. ‘BORO : ous IN FLOW 


PAT OFF 


For more information circle 52 on inquiry card. 
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Weldrawn’ Tubing »y Superior 


Photomicrograph shows juncture of parent metal and 
weld area in Superior Weldrawn tubing. Note com- 
plete recrystallization of weld area on right of 
arrows, the result of cold working and annealing. 


So perfect the bead actually vanishes! 


Here’s how to cut tubing costs up to 50% 


Specify Superior Weldrawn. You get quality approaching that 
of seamless, at savings as high as 50%! Unlike other welded 
tubing, Weldrawn is offered in any of the intermediate sizes— 
made possible because of the redrawing after welding. 


*"Weldrawn”’ Means— 

This is a tubing far superior to ordinary welded tubing for 
many applications requiring forming, machining and corrosion 
resistance. After welding, it undergoes alternate cold drawing 
and annealing. 

The weld area recrystallizes (see photo above), acquiring 
mechanical properties equivalent to those of the parent metal. 
The bead actually vanishes! 


Costs Are Low 
Weldrawn tubing is produced in 18 different analyses, in a wide 


variety of sizes. Cost savings are 10 to 20%. In certain materials 
you save up to 50%! 


Quality Is High 

In Weldrawn you get tubing with highly uniform mechanical 
properties throughout, and clean, smooth, bright ID and OD 
surfaces. Because no filler or flux is used during welding, the 
corrosion resistance of the weld area is equal to that of the 
parent metal. And by repeated redrawing and annealing after 
welding, any possible faults or defects in the weld are eliminated. 


Specify Superior 

In addition to Weldrawn tubing, we also offer a wide variety of 
analyses and sizes in Seamless grade. So for the finest in smal! 
tubing, always specify Superior. 

Whatever your problems in small tubing, Superior can help 
you. For additional information on Weldrawn, write for Data 
Memorandum No. 2. Superior Tube Company, 1968 German- 
town Ave., Norristown, Pa. 


Syoerir lade 


The big name in small tubing 
NORRISTOWN, PA. 


All analyses available in .010 in. to % in. OD—certain analyses in light walls up to 2% in. OD 





West Coast: Pacific Tube Company, 5710 Smithway St., Los Angeles 22, Calif. ¢ RAymond 3-1331 


For more information circle 53 on inquiry card. 
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| TYPICAL EXAMPLES OF FISHER 


DIAPHRAGM MOTOR VALVE 
WIDE RANGE ADAPTABILITY 


HAN 





OMV with Hand Jack Operator. Allows OMV with Continuously Connected 
for manual operation against spring Handwheel. Operator can open or close 
action. Limits travel of valve. Example— valve against controller action. Can 
Maximum opening in spring opened operate valve manually if operating 
valve. Minimum closing in spring closed medium fails. Can set maximum open- 

ing or minimum closing of inner valve 


UPPLY 


TYPE O7FR 


FROM CONTROLLER FROM CONTROLLER 


| 
i 
} 
i 


MAIN VALVE 


DMV with Air Lock-up system using Type DMV with Remotely Actuated Electric 
164A to close air circuit to diaphragm Solenoid Trip Out. Valve may be fully 
of main valve in case of plant air fail- opened or closed by unloading operat- 
ure. Main valve will be held in position ing pressure from diaphragm by sole 
at time of supply pressure failure noid operation. Solenoid is actuated 

from manual switch or an electric tie-in 


circuit 


DMV with Air Cut-out Feature. At pre- DMV with Auxiliary Controller Over- 
determined pressure setting, unloader ride. An auxiliary controller, such as 
opens and bleeds pressure off dia- temperature, placed in operating air 
phragm to keep main valve open. Un- line to diaphragm—can over-ride action 
loader orifice is larger than controller of main control function by unloading 
orifice so main valve remains open diaphragm and taking over functional 
Operation restored by putting thumb operation of DMV 

over open end of unloader 


d . 
eaeaneee = Wwe. 


FIs 
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FISHER 


Sm 
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PROBLEM : 


how to produce true linear adjustment 
of the ratio between input and output 
in a 3-15 psi pneumatic system. 


SOLUTION: 


THE NEW HAGAN 


‘3-15’ RATIO RELAY 


This unique Hagan device fills a long felt need 
in pneumatic process control systems for a relay 
which will permit the operator to adjust the 
ratio between input and output signals. 

Rugged and reliable, and requiring small 
space, the Hagan Model ‘3-15’ Ratio Relay pro- 
duces a true linear proportional change in the 
output signal. Designed primarily for use with 
3-15 psig signals, the ‘3-15’ is easily adjusted to 
change the minimum input and output bias 
values to any point between zero and six psig. 
The actual maximum input and output signals 
may be any value up to 20 psig. 

The Hagan ‘3-15’ is ideally suited for any 
process control systems such as fuel to air ratio 
in combustion processes, ratio of gases in gas 
mixing or in the proportional feeding of chem- 
icals. See your Hagan engineer, or write for full 
details. Ask for Specification Sheet SP4315. 


HAGAN MODEL ‘3-15’ RATIO RELAY 


True ratioing around 3 psig input 

Compatible with any signal system whose range 
is between O and 20 psig 

Simple means for altering suppressed scale set- 
ting, if desired 

Mounting Plate dimensions—6%” x 6%” 

Input range—O0-20 psig 

Output range—0-20 psig 

Minimum Ratio setting—0.3 to 1 

Maximum Ratio setting—3.75 to 1 

Suppressed Scale Range (adjustable) —0-6 psig 


HAGAN CORPORATION 


HAGAN BUILDING, PITTSBURGH 30, PA. 


Systems and Components for: Process 
Control, Metallurgical Furnace Control, 
Boiler Combustion Control, Aeronautical 
Testing Facilities »- Industrial Water Treat- 
ment + Chemicals for Water Conditioning 


HAGAN SUBSIDIARIES: CALGON, INC, + HALL LABORATORIES, INC, 


For more information circle 55 on inquiry card. 
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TWO BIG ISSUES will preview 
the Third International 

Automation 

Exposition 





INSTRUMENT & Apparatus News 


September-October 1956 








Your preshow mes- 


INSTRUMENTS 
and 
AUTOMATION 


OCTOBER e 1956 


sage can reach 
113,000+* Instrument- 
Control engineers - - - 
at lowest cost per M. 





*IAN DISTRIBUTION—90,000 
1&A DISTRIBUTION—23,000 
Pius—5,000 copies of each to be 


pr e-A U fom ati on distributed at the show. 
Show 


Issues - - and earn a 10% 


reduction on equal 
space in both pubili- 
































cations. 


@ Special show features will heighten interest among readers who 
comprise the prime attendance for the show, as well as the prime 


audience for instrument-control advertising. 
Schedule your advertisement 


now. Contact your Local 
Representative 


Each of these pre-show issues is timed to be received by the read- 
ers one month before the show opens... enabling exhibiting ad- 


vertisers to include in their ads an invitation to attend - their 
oxhibits. (for listing see page 1437) 





Non-exhibitors use the pre-show issues as their “exhibit-in-print," or 
vhere they can display their products via advertising to this same 


iterested audience, and to additional non-subscribers who will INSTRUMENTS PUBLISHING CO. 


eceive copies of each of these special issues AT THE SHOWS. 845 Ri 
idge Avenue 


Pittsburgh 12, Penna, 
FA-10161 
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Datatape Systems 


...the total answer 


to flight-test bottlenecks 
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MASON-NEILAN 
LOOKS FORWARD 





at Norwood, Mass. 
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Electrohydraulic Valve Actuator 
with Premium Dynamic Performance 


This first unit in an extensive program 
for the development of a complete line 
of electric actuators for Control Valves, 
incorporates the superior dynamic per- 
formance made possible by the electro- 
hydraulic principle. It is designed pri- 
marily for the larger valves — 6” to 


16” — requiring an extra margin of 
available power for reliable, positive 
performance and for installations 
where, as in remotely controlled pipe- 
line stations, elimination of compressed 
air equipment makes these actuators 
economically feasible. 


Some advantages of this actuator include — 


e Maximum service life and minimum error in reproducible positioning 
through use of a linear differential transformer for electrical feedback 


e@ Speed equal to, or greater than, pneumatic operation. 


e Excellent linearity of plug position to signal. 


e Operation with any presently available electronic control system. 


e Operation under all normal ambient temperature variations. 


e Availability of remote indication of valve plug position. 


e@ Availability of explosion-proof construction. (Class 1, Group D, or other 


classes and groups as desired.) 


Complete specifications on request 


— + ---—-—- 
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LINEAR VARIABLE 
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TRANSFORMER 
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STRAINER 











MASON-NEILAN 


Division of Worthington Corporation 








(MASONEILAN ) 


55 NAHATAN STREET, NORWOOD, MASSACHUSETTS 


her Mason-Neilan developments see next page 
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VALVE STROKE /‘NDICATOR 


Level Controllers and Transm ‘tte 


STALL HIGH | C PRODUCTS | 
A Q me Complete Line of Air-operated Con- The Versatile 12000 Series L iquid 


trol Valves 


Pressure Regulating Valves for Re. 
ducing, Back Pressure, or Pump 
Pressure Service 


Non-Indicating, Indicating and Re- 
cording Pneumatic Controllers and 
a Transmitters 


Pneumatic Selector Switch for Automatic Filling 
or Draining of a Series of Tanks 


A New Liquid Level Controller Especially Adaptable to Separator Service 


A New Two-Position Signal Switch 


A New Side Mounted, Continuously Connected, Handwheel for Large Valves, 
Incorporating Up-and/or Down-Travel Stops which are Adjustable While 


Valve is Throttling 
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SIGNIFICANCE 


This month we add the basic in- 
strumentation field of power gener- 
ation to the fields of refinery proc- 
essing, research, aviation, oil and 
vas distribution, plant construction, 
nd simulation—each of which fields 
\ou have examined in terms of its 
sutstanding men. 

Henry Bennett has spent 36 years 
in the field of steam-station and pow- 
cr-generation instrumentation. He has 
articipated in the construction of 4 
eam stations and 20 steam-electric 
-eneration units, in sizes from 6000 
.w (in 1924) to 156,000 kw (in 
955-56). He has been an active 
member in the Southern California 
leter Association, the Pacific Coast 
lectrical Association, and the Cali- 
nia Natural Gasoline Association. 
le is now Field Engineer, Steam, 

ith the Southern California Edison 
Company. You will find some views 

his Redondo station on pages 1532 
ond 1533 of this issue. 

We are pleased to acknowledge the 
mportant contributions made to the 
‘ield of power-plant instrumentation 
by Henry Bennett, and his important 
position within the field. 


INSTRUMENTS 


and 


AUTOMATION 














Biographies 











HENRY CHARLES BENNETT 


Henry Charles Bennett was born in 
Kirkwood, Missouri, on March 3. 
i903. He completed elementary 
-chool in 1918, attending Adult Night 
Hi School for chemistry, physics, me- 
chanical drawing, mathematics and 
typing. He then enrolled in corre- 
spondence courses in combustion and 
steam-plant operation, and completed 
i course in Steam Turbines by West- 
inghouse Mfg. Co. He helped organ- 
ize the annual Instrument Short 
Course (Los Angeles Harbor) in 
1951. 

His first job was an apprentice as 
a machinist in a war-time ship build- 
ing company, in 1918. In August, 
1919, he joined the Southern Califor- 
nia Edison Company, rising through 
the positions of Watertender, Junior 
fireman, Asst. Instrumentman, Boil- 
er Room Engineer, Combustion Engi- 
neer, Test Engineer, and Efficiency 
ingineer, to Foreman Instruments 
Steam Division Maintenance, and 
Field Engineer, Steam, his present 
position. 

He married Lauretta Emily Cole in 
(924, and has 5 children (four boys 
and a girl). 

In 1919, the Long Beach Steam 
Station was considered one of the 
most efficient steam-electric stations 


in the country, with 3 vertical turbine 
generators and 24 boilers. Instru- 
ments such as inclined draft gages, 
indicating flow meters, pressure gages 
and water columns, were then the ulti- 
mate of modernization for the boiler 
control. Flue-gas instruments, such as 
recording gas temperature and CO» 
analysis were just being installed. 
Draft was controlled by hand damp- 
ers. On the turbine, instruments con- 
sisted of indicating and recording 
thermometers, pressure gages, reed- 
type tachometers and valve position 
indicators. A wall-type synchroscope, 
common to all units and with a chain 
and sprocket device for turning the 
synchroscope in the direction of unit 
coming up, was also used. The gener- 
ator output was measured with inte- 
grating wattmeters, with various in- 
dicating voltmeters and ammeters for 
auxiliary circuits. 

In contrast, today’s instrumenta- 
tion at the 4 plants of the Southern 
California Edison Company through- 
out Central and Southern California 
features centralized control of turbo- 
generators, power dispatching, com- 
bustion, etc. All construction of 1951 
and later has been of the centralized 
control type (see pages 1532 and 
1533). 
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“Benny” tells us that the most re- 
cent and modern instrumentation 
trends in the steam power generation 
field are: 

Oxygen anlyzers for feed water 
systems 

Viscometers 

Sonic tests of equipment 

Visual inspection by borescopes 

Magnaflux and Zyglow tests 

Hydrogen and nitrogen leak de- 
tectors 

TV monitoring 

The number of men in Steam Gen- 
eration Maintenance Instrument ac- 
tivities at present in his company is 
25 (this does not include Electrical 
Test Men, etc.). 

Benny also tells us “I have been 
reading /nstruments magazine since 
the initial publication (pocket size 
editions) 28 years ago. My personal 
subscription began in the early 1930s. 

“I & A has been a very valuable 
tool to me and my associates in fol- 
lowing the trend of instrumentation 
in the past 30 years, for the improve- 
ment of maintenance, operating prob- 
lems, instrument and control applica- 
tions, and supplying easy-to-get in- 
formation from the manufacturers by 
using your index and numbering sys- 
tem.” 

In the past four years Benny’s job 
functions have been directed to steam 
power plant problems, employee 
training, and assembling data and 
material for maintenance of his 
steam-electric generating stations. 

Benny is a member of Signal Lodge 
#543 F. & A. M. (member 27 
years); member and Past President 
of the Southern California Meter As- 
sociation (member 20 years); and 
has participated in committee work 
on instruments, fuels, and combus- 
tion control as a member of the Pa- 
cific Coast Electrical Association 
(member 30 years), and member of 
the California Natural Gasoline As- 
sociation (member 5 years). 

His spare time is occupied with 
Boy and Girl Scout committeeman 
activities, and making odds and ends 
from wood and metal for home, 


P.T.A., and others. 
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YES, AND THAT’S A GUARANTEE backed by a reputation 
for quality established in more than half a century of 
design, development and manufacture of regulators 
and controllers. 

This amazing new, diaphragm operated, Leslie pres- 
sure reducing valve has only two moving parts: no 
seals; no stuffing boxes; no small, dirt-catching parts. 

A simple air loader eliminates the conventional 
bulky loading spring and provides accurate dia- 
phragm loading that gives pilot-type response. Yet, 
it is rugged and uncomplicated. The unit itself lends 

ieee : itself readily where remote adjustment is an advan- 

You can just put this amazingly simple tage, too. And you pay no price premium for these 
and compact Leslie Class GPK-A pres- advantages. You get Leslie quality for about the same 
sure reducing valve on the line and initial cost as leading makes of ordinary regulators. 
forget it for at least 3 years! Suitable for any steam service up to 250 psi, 450°F, 
the unit is available in 14” to 2” sizes. It is ideal for in- 

termittent service too, and is unaffected by dirty steam. 

Your Leslie engineer can give you all the data on 
this amazing valve. You’ll find him listed in your 
classified directory under “Valves” or “Regulators”. 

Send for YOUR copy of Bulletin 561 today. 


REGULATORS anp CONTROLLERS 


LESLIE CO., 299 GRANT AVENUE, LYNDHURST, NEW JERSEY 


For more information circle 58 on inquiry card. 
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NEW CONCEPTS... 


IN PROCESS CONTROL INSTRUMENTATION 
| | | | PERFORMANCE-PROVEN DESIGNS 
INCREASE PRODUCTION OUTPUT 


INSURE ACCURATE CONTROL 


Tab SED AY ye 


Precise THICKNESS Control 


WITH NUCOR ATOMAT 
NON-CONTACT BETA GAUGES 


The ATOMAT high-precision series of NON-CONTACT BETA gauges 
offers instantaneous, continuous gauging for a wide variety of 
sheet materials and coatings . . . regulates product weight or thickness 
to better than 1% ... dependable operation on sheet speeds up 

to 3,500 ft/min . . . webs up to 20 feet . . . greater accuracy 

than any other method ... write for Brochure 1100A. 


Precise FLOW Control 
WITH NUCOR MAGNAFLOW 
ELECTROMAGNETIC FLOW METERS 


MAGNAFLOW straight-thru flow meters have zero pressure drop 

. .. no obstructions are present in the smooth-bore teflon tube... 
no moving parts . . . continuous accuracy of better than 0.1% can 
be achieved for most applications . . . calibration is independent 

of viscosity, density, temperature . . . can accept extremely 

high liquid resistivities ... perfect measuring equipment for 

sanitary and other difficult problems. Full information 

is in Brochure 1200A — Write for a copy. 


SO ES SESE PSN a nl NA Raines ofa ee er aneaerie ,2) 


Precise LEVEL Control 
WITH NUCOR NUCLEAR 
LEVEL GAUGES 


Now ... level indication where conventional methods fail .. . 
readings are completely unaffected by temperature, by pressure 
. installation external to tanks or cupolas . . . remote indica- 
tion and fully automatic control for a wide variety of liquids 

and materials . . . rugged construction . . . stable per- 
formance. Full. information is in Brochure 1300A — 
Write for a copy. 


ADVANCED-DESIGNS FROM A GREAT NAME IN PROCESS CONTROL EQUIPMENT 


fe SE ot od « 


| TUT od f-F- 1 me Otel J olola-tikols mmo) my Vaal-l alot ae lal om 
Empire State Bldg. e New York 1, New York 


v Yor 


SALES OFFICES 


nta, 


OTHER NUCOR EQUIPMENT je N a ty Gauges e Radiat ; 
E NUCOR EQUIPMENT IN ACTION AT BOOTH 1209 ISA SHOW 
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Operators in the foreground are trimming resistors down to 
close approximation of their final values, guided by L&N 
No. 4760 Bridges. 


88 LGN Bridges work 
ROUND THE CLOCK 


on resistor calibration 






























After the resistors are annealed to stabilize their 
Continuous operation on production work is an exact- resistance values, they are more precisely ad- 
ing job for any precision instrument. But Resistance justed with an LEN No. 4725 Bridge. 
Products Company, Harrisburg, Pa., depends on L&N BS aa 
Bridges to measure precise resistors on a two and * — 
three shift basis. Some bridges have been in operation 
as long as nine years without any attention except 
routine maintenance. 








Low maintenance and high precision are especially 
valuable, since many RPC resistors must be adjusted 
to a high accuracy, for use in guided missiles, com- 
puter networks, printed circuits, etc. 


If we can help you select instruments for similar 
applications, from L&N’s line of rugged, precise bridges, 
galvanometers and potentiometers, just let us know. A 
Field Engineer will either call or send printed infor- 
mation as you wish. Please write us at 4955 Stenton 
Avenue, Philadelphia 44, Pa., for Data Sheet Group 
E-53 describing L&N Bridges. 





If an even higher degree of accuracy is required, 
N the resistors are further adjusted with an L&N 
LEEDS MOR. Rw sa No. 4230 Anthony Pattern Bridge. 
instruments automatic controls « furnaces 
For more information circle 60 on inquiry card. 
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INSTRUMENTS and AUTOMATION 





AUTOMATION: The use of devices—mechanical, pneumatic, hydraulic, electrical and elec- 
tronic—for making automatic decisions and efforts—M. H. Aronson, Editor 


The General-Purpose 


ELECTRONICS TEST INSTRUMENT INDUSTRY 


rq NHE INDUSTRY was defined as “Producers of Gen- 

[ ‘erat Purpose Instruments for Test and Measure- 
““ ment of Electronic Properties.” Careful attention 
wis given to differentiating between “Electronics Test 
Instruments” and “Electrical Quantity and Characteristic 
Test and Measurement Instruments.” Categories and 
delinitions were also established for closely related, but 
dissimilar, items such as Sound Measuring Instruments, 
Laboratory Power Supplies, etc. 

[he 262 firms producing Electronics Test Instruments 
were identified by a careful check of the War Production 
Board, the National Production Authority and the Busi- 
ness and Defense Services Administration allocation rec- 
ords, supplemented by a similar check of the related trade 
journals and buyers’ directories, plus a review of military 
procurements for this type of equipment during the past 
five years. 


Over-all Statistics 


ables show the numbers of companies in the field, 
the dollars of production and percentages of annual pro- 
duction volume, arranged by employment size groups and 
by types of firms. Certain conclusions can be drawn from 
these tables: 

1. Almost sixty percent of all electronics test instruments 
ire produced by firms which specialize in this field 
if activity. 

2. Production of electronics test instruments is very 
videly dispersed among a large number of firms, 
vhich are predominantly in the “small business” cate- 
cory. The largest producer has less than 1,000 employ- 
es and receives less than 10% of the total orders for 
quipment of this type. 

3. 51 companies (20%) employ 9,000 workers (75%) 
ind produce $115,000,000 annually (75%). These 
irms each employ 50 or more workers in electronics 
est instrument production. Detailed industry analysis 





An Industrial Mobilization and Defense Planning Study by the 
Sci-ntific, Motion Picture and Photographic Products Division, of 
the Business and Defense Services Administration, U.S. Depart- 
ment of Commerce. 


TABLE | Distribution of Numbers of Producers 
of Electronics Test Instruments by Employment 
Size Groups 
(000,000 added) 





Group A! Group B2 Group C3 _ Totals 

Over 500 
Employees* a 3 (1%) 
150 to 500 
Employees* 8 3 1 (4%) 
50 to 150 
Employees* 16 12 9 37. (14%) 
15 to 50 
Employees* 26 43 20 89 (34%) 
Under 15 , 
Employees* 28 43 5h 122 (47%) 

Totals 81 101 80 262 (100%) 


TABLE Il Distribution of Annual Dollar Volume 
of Electronics Test Instrument Producers by 
Employment Size Groups 
(000,000 added) 





Group A Group™ Growp C= Totals _ 

Over 500 

Employees* $31! (20%) $31 (20%) 
150 to 500 

Employees* $30 (19%) $11 (7%) $41 (26%) 
50 to 150 

Employees* $17 (11%) $12 (7%) $14 (9%) $43 (27%) 
15 to 50 

Employees* $9 (6%) $14 (9%) $7 (4%) $30 (19%) 
Under 15 


Employees* $3 (2%) $4 (3%) $5 (3%) $12 (8%) 
Totals $90 (58%) $41 (26%) $26 (16%) $157 (100%) 








* Engaged in Electronics Test Instrument Production 

1 Group A. General-purpose Electronics Test Instrument production 
comprises more than half of the firm's total activity. 

2 Group B. General-purpose Electronics Test Instrument production 
comprises less than half of the firm's total activity; however, 
other products are closely related in terms of manufacturing 
facilities and production experience. 

3 Group C. General-purpose Electronics Test Instrument produc- 
tion comprises less than half of the firm's total activity; other 
products are of a different nature in terms of manufacturing fa- 
cilities and production experience. 
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can be applied to these 51 firms to obtain a relatively 

complete picture of the industry as a whole. 

Other interesting statistics, obtained as a by-product 
of the preparation of the tables: electronics test instru- 
ment producers use an average of 180 square feet per 
employee; they produce $12,000 per employee annually, 
on the average. 

There is no concentration of military instrument pro- 
duction among a few producers. The data used to prepare 
Table VII revealed that 99 firms had received contract 
awards during the period studied. The firm receiving the 
largest total dollar value of contracts over this period 
produced less than $10,000,000 worth of equipment, or 
an average of less than $2,000,000 per year. 


The Meaning of “Electronic Properties.” 

The definition for electronics test instruments, “general- 
purpose instruments for the test and measurement of 
electronic properties,” hinges upon the phrase “electronic 
properties.” Frequency (other than power supply), volt- 
age (at frequencies other than power supply, or occurring 
in high impedance circuits), impedance (measured at 
other than power supply frequencies), power (at other 
than power-supply frequency), electromagnetic field, 
waveform (éXcept at power frequencies), and the like are 
electronic properties. Such properties are understood 
clearly by those trained in the electronics field. 


TABLE Ill Producers of Functional Types by 
Employment Size Groups 
Over 1I50to 50to I5to 
500 500 150 50 
Emp.* Emp.* Emp.* Emp.* Totai’* 
Voltage and Current Measuring 
Instruments 2 17 36 
Frequency and Time Interval 
Measuring Instruments 25 46 


Impedance and Standing Wave 
Ratio Measuring Instruments 39 


Power and Electromagnetic 
Field Measuring Instruments 3! 


Waveform Measuring and/or 
Analyzing Instruments 3 6 45 


Signal Generating Instruments 75 


Active*** Network Type Instru- 
ments, for Test and Measure- 
ment Purposes 38 


Passive**** Network Type Instru- 


ments, for Test and Measure- 
ment Purposes 2 4 ae 





* Engaged in Electronics Test Instrument production 
** Of firms having more than 15 employees engaged in Ele - 
tronics Test Instrument production. 
*** Active means with operating vacuum tubes. 
*##* Passive means with only passive elements. 


TABLE VI Military-Type Instrument Production by Years 
(000,000 added) 


. Voltage & Current Measuring Inst. 

. Frequency & Time Interval Meas. Inst. 

. Impedance & Standing Wave Ratio Meas. Inst. 
. Power & Electromagnetic Field Meas. Inst. 

. Waveform Meas. and/or Analyzing Inst. 

. Signal Generating Instruments 

. Active Network Type Instruments 

. Passive Network Type Instruments 


TOTALS 


1951 1954 


$..l 
8.3 


ee 
w ns 


4 
l 


—-woeoeun wie 


aa 


Average Rate: $21,000,000 per year 
Average Rate—Last Three Years: $12,500,000 per year 





Dear D. R.*: 

It’s vacation time, and you could well devote one of 
your relaxin’ days to the important things in this issue. 
We'll point them out here for you; some shouldn’t be 
missed for any reason. 

The first is “Information Theory,” a hot new subject. 
A lot of high-powered equations have been written in this 
field and you may have been led to believe that the subject 
is for mathematicians. Well, it isn’t. Martin Klein and his 
Rocketdyne co-authors show how simple and practical 
real information theory is. You'll love this one—guaran- 
teed. It begins on page 1519. 

Another field that is much in the news is dynamic re- 
sponse of systems (mathematicians have been having a 
field day applying the many analytical techniques to the 
many possible system characteristics). This subject gets 
complicated fast—but the abstracts of nine important 
papers which were presented at the ASME-IRD Confer- 
ence at Princeton in March give a nice perspective of the 
state of the art of dynamic response. You will find these 
abstracts on pages 1543-45. 

Bringing the same subject closer to the process field 
is the article “Dynamics of Liquid Flow Control” by 
Catheron and Hainsworth of Foxboro, who bring out 
the relative importance of the various time constants in 
the liquid flow process (on pages 1525-27). 


*Dear Reader 
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Still another hot subject is automatic data processing. 
On pages 1536-39 you will see how Teleregister Maz- 
netronic systems are being put to work in stock exchanges, 
reservation systems, warehouses, and banks. 

Judging from our mail, the articles on Control Valves 
by Chet Beard are being read very, very finely. Chet 
continues this month (pages 1528-31) with combination 
valve actuators—electropneumatic, electrohydraulic, and 
pneumohydraulic. 

Closely allied and nicely integrated with this article is 
“Electrohydraulic Position Control” by L. H. Geyer, on 
pages 1540-42. 

There is a lot of news about shows this month. On eig'it 
full pages (1552-1559) you will find a pic preview of the 
giant ISA Show coming in September. And on pag:s 
1514-1515 you will see that Mayor Wagner of New York 
has proclaimed the week of Nov. 26-30, the week of tie 
Automation Exposition in New York, as “Automaticn 
Week.” 

The Simulation Council Newsletter report on tie 
meeting on “Combined Analog and Digital Computation” 
is also exceptionally important. It shows that the analog 
vs digital argument is alive even when the subject is 
analog plus digital. That Convair facility described ..n 
page 1567 should make the entire process industry sit \ip 
—or should I say wake up? 

Hope this finds you well and happy. 

Milt and the Editers 
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Memo to Manufacturers: 


80 of our current advertisers have 
0 been with us for over one year 





g 4 of our present advertising volume 
0 is placed by these advertisers 


THIS IS ADVERTISER ACCEPTANCE 
BASED ON PROVEN PERFORMANCE 


To place your advertising in INSTRUMENTS & AUTOMATION, call 
any of our district offices, listed on page 1437 of this issue . . . or 
write, wire or phone: 


INSTRUMENTS PUBLISHING CO., INC. 
845 Ridge Ave., Pittsburgh 12, Pa. Phone FAirfax 1-0161 


For more information circle 222 on inquiry card. 
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Automate -- or Die 


AYOR WAGNER of New York City has officially 

proclaimed the week of Nov. 26th to 30th, 1956 

(the week of the Automation Exposition) as Auto- 
mation Week in New York City, in a spirited declaration 
whose opening words are: 


"Whereas: Our American goal of ever high quality 
products at costs which permit ever wider use has 
caused our business and labor leaders to devote ever 
increasing attention to automation and 

Whereas: Automation has thus achieved recognition as 
the principal material means of attaining the more pro- 
ductive and.enjoyable life all men seek 

Now, therefore, |, Robert F. Wagner, Mayor of the City 
of New York, do hereby proclaim November 26th to 
30th, 1956, as 


AUTOMATION WEEK 
in New York City, and urge my fellow citizens and the 
visitors who will then be in our midst to take heed so that 
maximum advantages will accrue to us all and that there 
= be greater security and comfort in the world of the 
uture.” 


This is a logical climax to a year in which interest in 
automation has risen to white heat, in which automation 
has been discussed from the corner congregational 
Church to the halls of Congress. AUTOMATION—boon 
or burden? AUTOMATION—promise or threat? AUTO- 
MATION—prosperity or unemployment? These have 
been the subjects of countless conferences and articles and 
analyses. Why this intense interest in automation? 

The reason is a simple one: in a free competitive so- 
ciety the entrepreneur must automate—when it becomes 
economic to do so—or die. 

Automation is the use of mechanical, hydraulic, pneu- 
matic, electrical and electronic devices for making auto- 
matic decisions and efforts.* Automation is the elimina- 
tion of repetitive, onerous, dangerous and trivial labor, 
mental or physical. Automation is the science and art of 
production at maximum efficiency and minimum cost. 
The American industrialist or executive who does not 
automate his operations, who does not produce at maxi- 
mum efficiency, who does not eliminate trivial labor and 
use his work force at ever higher levels, is opening the 
way to the destruction of his enterprise. If he doesn’t 
automate, his competitor will. Ever-increasing efficiency 
is the heartbeat of our competitive industrial economy; it 
is the reason why the productivity of our economy sur- 
passes any that is known to man; and it is inherently 
characteristic of a free competitive economy. 

Thus it is seen that the science and art of production 
at maximum efficiency has a truly irresistable appeal to 
the entrepreneur. Where automation is economic, he 
must automate. 


*Definition first proposed by M. Aronson in 1954, 
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Why the Opposition? 

If this is true, why is there such high interest, heatec 
discussion, and not too thinly veiled opposition to auto 
mation? From whence springs the fear of automation? 

One reason is that change of any type frightens many 
who see only that the present is good and the future un- 
known. However, it is a fact of life that our technologica 
civilization is changing at an ever-increasing rate; tha’ 
production processes change as inevitably as our bodie: 
age; that we all must learn to accomodate to inevitabk 
change. 

A second reason for the fear of automation is lack o! 
knowledge about the working of our economic system 
For example, automation is examined too often in super 
ficial manner—in terms of the labor displaced by the 
machine rather than in terms of the added productivity 
and increased economic activity that inevitably resuli 
from use of automation. Partisan groups make good use 
of the demagogic value of labor displacement: Organized 
labor to obtain a guaranteed annual wage; politicians t: 
obtain headlines; editors to obtain readers—they al) 
know that many people have been frightened by the 
word automation, and that people will listen to and read 
about something that frightens them. 


Effect of Automation in Practice 


To examine the effect of automation at work we should 
look at each of the basic fields in which automation is 
now extensive. These fields are (1) the process industrie: 
which use valves, controllers, and pickups to control th 
flow of water, gas, chemicals, petroleum products, steam 
foods, and all flowing matter at every stage of thei: 
production, distribution and storage; (2) the piece par 
industries that use machine tools, motors, and assembl\ 
lines for the fabrication of automobiles, engines, refriger 
ators, furniture, and all materials that are handled ir 
units; (3) the business field in which the problems ar 
payrolls, inventories, production control, market analysis 
scheduling, accounting, etc.; (4) the field of research 
development, and scientific calculations which involv: 
many measurements, high-precision labor, experimenta 
tion, etc. Although every industry and every field ha: 
some use (and exciting possibilities for more extensiv: 
use) of automation. The fields mentioned are toda‘ 
cohesive fields with common problems, common terminol 
ogy, and common automation devices. 

Few generalities—and even fewer specific facts—appl 
to all of these fields at one time. They should be examine: 
individually. Such detailed examination shows that th 
primary result of using an automation device for a tas! 
previously performed manually—in any of these fields— 
is that the task is done more rapidly and more efficiently 
This must be so because this is the only time an auto 
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mation device is ever used—for the elementary reason 
that it is only under these conditions that the automation 
device becomes economic. Hence the result is always a 
larger operation, a greater output, an expanding industry. 

A steel mill that automates its blast furnaces must ex- 
pand its open hearths, soaking pits, and rolling mills. An 
engine manufacturing plant that automates its assembly 
line must expand its stocks of all parts and its facilities 
for handling the increased output. The insurance company 
that uses computers to automate its calculating functions 
cin perform analyses never before possible, opening the 
way to new policies, increased business, and more sales- 
nen. Wherever the automation device is applied, the end 
result is a bigger operation with greater output. This 
means, in turn, more salesmen, more production space, 
nore research, more warehouses, more promotion, more 
a lvertising, more diversification, etc.—exactly the pattern 
c! our present prosperous and expanding society. 

But this does not mean that automation either causes 
o° threatens this prosperity and expansion. In the final 
a alysis, prosperity depends only on the purchasing pow- 
e of the country as a whole. If it is satisfactory, automa- 
tion merely means more goods at cheaper prices; if pur- 
ciasing power is unsatisfactory, there will be unemploy- 
ment and economic difficulties, with or without auto- 
njation. 

Thus we see that there are no direct economic implica- 
tions of automation. Automation is merely one of many 
industrial techniques that make possible the marvelous 
productivity of modern society. 


The Future 

Automation in every field of endeavor will lead more 
and more to (1) the elimination of repetitive tasks, (2) 
the upgrading of the work force at every level, (3) an 
economy based on continuous expansion, (4) ever in- 
creasing use of automation devices. 

These trends have important implications for every 
business man, engineer and teacher. The teacher must no 
longer prepare men for any repetitive tasks; it is already 
more important to teach students how to keep abreast of 
future changes than to teach him past fundamentals and 
applications. The engineer must learn that his formal 
education only begins with his degree. The business 
man must also learn to adapt his organization to accelerat- 
ing change. 

These are not mere platitudes. Failure to accommodate 
to change has become too common at all levels of our 
society. How many engineers read even one or two tech- 
nical text books each year? How many teachers teach their 
students the importance of reading not only these books 
but the magazines in their field? How many industrialists 
provide a climate which forces their staff to study and 
grow in ability? 

Our jobs no less than our lives will change as the years 
go by. Such change is inevitable, and it is every man’s 
personal responsibility to devote a portion of his time to 
advancement within his field. 

Such basic education could well begin by signing up 
for a course in automation equipments; more than 100 
clinic classes will be held in conjunction with the forth- 
coming Automation Exposition in New York, Nov. 26- 
30, 1956. 





A Process Lag? 


OR several years we have emphasized repeatedly the 

importance of process control analysis via simula- 

tion and analog computation; we have investigated 
the many ways in which these techniques can open new 
vistas of instrumentation; how they could change the 
entire character of operating instrumentation and advance 
the engineering and instrumentation department into new 
areas of great promise. Thus the lead of the aircraft in- 
dustry (vividly demonstrated by the description of the 
Convair analog-computing laboratory on page 1567) over 
the processing industry in the techniques of analog sim- 
ulation should be of concern to the entire processing 
industry. 

In the interest of objectivity and perspective it must be 
pointed out that the lead of the aircraft industry in this 
matter of simulation is not due to the superior intellects or 
training of the men in that industry; governmental devel- 
o ment money has been behind many of the developments 
i» the aircraft industry. Although several chemical and 
p ocessing plants are applying analog simulation to their 
d:sign problems, the field of even greater application 
~ analysis of the operating process plant—has hardly 
been scratched; and one reason for this is the backward- 
nss of “instrument men” in the process industries. 

This message is aimed primarily at you who are in 
c iarge of the instrumentation of process plants. The effi- 
c ency and degree of control of the plant is your responsi- 
| lity—and too often you have been content with cali- 


brating your flowmeters and repairing your pressure 
gages. A further evasion of your responsibility—and a 
more serious one—has been your neglect of your college 
math and your failure to learn operational math. This de- 
veloping weakness in background has led you to consider 
computers as the exclusive domain of mathematical gen- 
iuses, and the operating efficiency of your own plants has 
suffered as a result. 

What can you do about this? It is never too late to do 
what should have been done long ago. Learn the tech- 
niques of simulation and analog computation, and apply 
them to your own plants. A little study will revive your 
dormant math background. Sign up for every one of the 
analog-computer clinic classes at the Third International 
Automation Exposition, New York, Nov. 27-30, where 
you will learn that analog computers are rather simple de- 
vices for analyzing your own plant and telling you what 
limits your present operating efficiencies, and exactly 
where you can increase the efficiency—either by change 
in control system or by change in process equipment. 
Then get your plant management to install one analog 
computer—perhaps the smallest one you can find—in 
your instrument department. Once you have the equip- 
ment you will start analyzing your unit operations and 
thus gain insight into the mechanism of your industry. 
The responsibility is yours! MHA. 
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AUTOMATION WEEK 
in New York City 


“WHEREAS: This Nation’s Leading Executives, Engineers, 
Labor Leaders And Scientists, With Many For- 
eign Colleagues, Will Assemble In The City Of 
New York During The Week of November 26 
To 30, 1956...” (from Proclamation) 


Plan Now to Visit the Third 
International AUTOMATION 


Exposition-November 26-30 , 
New York Trade Show Building 


180 Exhibitors—the top producers in the field—will display a vast range of equipment 
and services for instrumentation and automation—from completely automatic systems to 
individual precision components. No charge for admission to the Exposition. 


In conjunction with the Exposition, exhibitors will present “automation” clinics, at the operations level. 
on computers, process control, machine tool control, servomechanisms, and basic control techniques 
(electronic, pneumatic, hydraulic, optical). Thousands of engineers and executives will receive a basic 
education in automation via these lecture-demonstrations of operating automation equipments. 


Two top-level Executive Conferences will be held: 


e Automation for the Office ... cosponsored by Fordham University 
School of Business 


e Human Engineering for Automation . . . cosponsored by Manhattan College 
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eas: Our American Goa! Of Ever Higher Quality Products At 
Costs Which Pefmit Ever Wider Use Has Caused Our Business And Labor 
Leaders To Devote Ever Increasing Attention To Automation, Aad 


Automation Has Thas Achieved Recognition At The Principal Material 
Means Of Attaining The More Productive And Enjoyable Life All Men Seek 
And Offers America And The World The Most Practical Means Of 
Abolishing Tha#t Menta! Aud Physical Drudgery Which Deadens Appreciation 
. Of The Finer Things Of Life, And * 
WHEREAS: Automation Evolved From the Science Of Instrumentation Which Was First 
‘. Forravlated In The City ONew York In 1924, And é 
WHEREAS: This Natiog's Leading Executiveg, Engineers, Labor Leaders And f 
Scientist: 


+, With Many Foreign Cglleagues, Will Assemble In The City Of 
New York During The Week = es 26 Te 30, 1956, ‘And pre. 


ass yi Come To tnform Tadines toa? ‘The Latest Sarre fg “he 
» Instr kati Electromic Coniputers,° Mechanical ie tigen 
a er Techniques, Sciences And Arts, 





“NOW, THEREFORE, I, ROBERT.’F. WAGNER, Mayer Of The city oftonwigor, Do Hereby 
Prociaim morppen 26th Toa.3¢th, 1956, As f ; 


‘AUTOMATION WEEK we : oy 


In New York City And Urge Mypdteliow How Bitizens And the Visitors Whe Will 
Srhen Be In Our Midst To Take Heed So That” Advantages Will Accrue 
» ToMs All And That ThereWill BY Greater Sec Comfort In Thdé. World 

Of The Future. Wer Re = 


“ 


IN WIFNESS WHEREOF I HAVE HEREUNTC sxt 
,, M¥ AND CAUSED THE SEAL 
“OF YORK TO BE AFFIXED THIS TS 4h DAY 


ee 


MAYOR, THE CITY OF NEW YORK 4 


“ 
tet 


See pages 1467-1468 and 1516-1517 in this issue of INSTRUMENTS 
& AUTOMATION for more facts about the Exposition and Clinics. 


For Executive Conferences details, write to Richard Rimbach Associ- 
ates, Management, Third International Automation Exposition, 845 
Ridge Avenue, Pittsburgh 12, Pa. 
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WHAT CAN YOU DO . 
about AUTOMATION? | . 


YOU have read and heard a lot about AUTOMATION. 





YOU have been told that it is going to revolutionize your own offices and plants. E 
YOU now have—for the first time—an opportunity to get lecture-demonstration classes on operating automa- 
tion equipments. 
YOU and your engineers and executives can now receive—for the first time—a practical down-to-earth edu- 
cation on how automation equipments operate, why they are used, when they are used, and how they are E 
used. No theory; no generalities; no high-power promotion—just practical application instruction. 
This is it—your advance registration to any of the following clinic classes. Pick out every one that holds 
promise of applying to your work, and register yourself and your men. ‘ 
Each registration (one course) applies to 6 classes; two each Classes will be held in conjunction with the Third Internationa! 
morning for 3 mornings and costs only $10. Ten of your engineers Automation Exposition, New York, N. Y., Nov. 26-30, 1956. In the 
tee thus ‘monifot’ 60 different classes. You owe it to yourself and mormings you attend classes; in the afternoons you monitor this R 
your organizatiori to make full use of this valuable education in : ao ; : ; 
automation. Pick out six of the classes described here for yourself giant exhibit which occupies all five floors of the New York Trade 
and six others for each of your production, research and manage- Show Building. 
ment men. Each registrant will also receive a copy of the AUTO. 
MATION HANDBOOK. V 
This is what you can do about automation. 
OFFICE AUTOMATION AND DATA-HANDLING CLINIC PROCESS AUTOMATION CLINIC DIG 
re a CORP. ; AIRCRAFT CONTROLS CO. A 
creening and selecting of relevant data for programming. Selection and application of pressure switches. 
COPT-GRAT, UNG. BALDWIN-LIMA-HAMILTON CORP 
Ormig selective data printers which break down data from A : ; i ; % ‘abl “acludi B 
lists and prints them on single-item tickets. Selects and prints utomatic control systems tor process variables, including 
lines, columns, headings. load, pressure, torque, etc. 
FISCHER & PORTER COMPANY THE BRISTOL COMPANY — Le 
Central control systems with automatic data handling, includ- Control applications of “Dynamaster" high-speed potentiom- 
ing programming, logging, etc. eter equipment. C 
PANELLIT, INC. BROOKS ROTAMETER COMPANY 
——* data logging and contro! centers for industrial Flow measurement and control. 
operations. 
FISCHER & PORTER COMPANY 
By cael yr wagner eee bail d Equipment applications and techniques used in automatic E 
MgO EO TR: FOCOIEND ANG RENIING, NcNEING & Hew FenTOM- data logging, appraisal of promising future developments. 
access memory of high capacity for business applications. 
REMINGTON RAND DIV., SPERRY RAND CORP HAMMARLUND MANUFACTURING COMPANY = 
Large-scale office procedures and systems implemented by COC (Centralized Operations Control) techniques, including E 
qutemetic-date procmniog wackions demonstrations of systems built up from COC subsystem ele- 
" ts. 
TELEREGISTER CORPORATION po 
Special-purpose Magnetronic systems for automatic banking, PANELLIT, INC. : . ; Pp 
automatic reservation handling, automatic stock exchanges, Installation and operation of centrallized control of integrated, 
automatic inventory, etc. remote field operations. 
UNDERWOOD CoRrP. P-K INDUSTRIES, INC. 
Large-scale data handling for industry and finance, including Investigation of valve system performance factors including 
point-of-action data pick-up and efficient media transfer capacity, erosion, tight shut-off, and high-speed operation; R 
systems. with description of Paul Venturi Ball Control Valves. 
Third International Automation Exposition, Advance Clinic Registration R 
845 Ridge Ave., Pittsburgh 12, Penna. 
Please expedite my registration for six clinic classes. 
Attached is my $10 registration fee [_]. Send more details and registrations []. 
V 
en ny Ce eee 
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ANALOG COMPUTER CLINIC 
AUSTIN COMPANY 


Special-purpose analog computers for control of machine 
tools, rolling mill schedules, motor lamination production, and 
other specific industrial applications. Includes analyzing the 
problem and determining the most effective computer ap- 
proach—analog or digital, 


BERKELEY DIVISION, BECKMAN INSTRUMENTS, INC. 
Simulation and computation with the general-purpose analog 
computer, including practical applications on specific problems 
already solved. Also new developments in automatic program- 
ming, setup, and check. 


ELECTRONIC ASSOCIATES, INC. 
Setting up specific problems on the general-purpose analog 
computer, with emphasis on use of each element of the com- 
puter. You will really know what makes an analog computer 
“tick" after this class. 


EPSCO, INC. 
High-speed analog-to-digital conversion and data handling 
featuring DATRACS for up to 200,000 conversions per second. 
Emphasis on data sampling—band width, noise, etc. 


INTERCONTINENTAL DYNAMICS CORP. 
Simulation—the modern way to high-speed analysis of design, 
operation, and control of equipment. 


REEVES INSTRUMENT CORPORATION 
Operation and application of the general-purpose analog 
computer, including typical aircraft and process applications, 
wind tunnels, etc. Lots of practical solutions will be discussed. 


WANG LABORATORIES 
A new digital type computer with analog-type programming. 
Also analog-to-digital conversion principles and applications. 
These new equipments are “hot.” 





DIGITAL COMPUTER CLINIC 
AUSTIN COMPANY 


See above. 


BENDIX AVIATION, COMPUTER DIV. 
Study and analysis of the digital differential analyzer in the 
solution of engineering problems—integral evaluations, non- 
linear functions, split-boundary-value problems, etc. 


COMPUTER CONTROL COMPANY ; 
Use of universal building blocks in the logical design of digital 
computers, including binary calculation arithmetic and sym- 
bolic logic. 


EECO PRODUCTION COMPANY 
Use of unitized circuits in design of digital computing systems. 
Lots of computer fundamentals are included. 


EPSCO, INC. 


See above. 


POTTER INSTRUMENT CO. 
Alternative methods of presenting and recording digital com- 
puter results, with advantages of each. Also a brand new 
random access memory for high-capacity sto:age. 


REMINGTON RAND DIV., SPERRY RAND CORP. 
New applications of large-scale electronic digital computers 
in office and engineering automation. Such equipments range 
from small card punches to giant UNIVAC systems. 


ROYAL McBEE (LIBRASCOPE) 
Introduction to the design, use, and operation of the general- 
purpose digital computer, including interlace data recording 
on magnetic storage drums, a feature of the new LGP-30 digi- 
tal computer. 


WANG LABORATORIES 


See above. 


CLINIC FOR AUTOMATIC PRODUCTION, ASSEMBLY, 
CLEANING AND FABRICATON 
AARD EQUIPMENT COMPANY 
Automatic transfer machines, conveying equipment and 
automatic machines, featuring equipment-of Barnes & Renicke, 
Planet Co., and others, 





AIRBORNE INSTRUMENTS LABORATORIES 
Special and standardized gaging and control systems and com- 
ponents for machine tools. 


ALDEN SYSTEMS COMPANY 


Work center systems for efficient production. 


BAKER COMPANY, INC. 


Dust control for precision assembly, sterile atmospheres. 


BRANSON ULTRASONIC CORP. 
Ultrasonic techniques for cleaning, gaging, inspection and 
flaw detection. 


COBEHN, INC. 
Automatic cleaning operations are not only more efficient but 
more rapid. 


GAUDREAU-RIMBACH ASSOCIATES 
Automatic transfer and conveying equipment; automatic 
warehousing. 


HAMMARLUND MANUFACTURING COMPANY 
COC (Centralized Operations Control) systems built up from 
COC subsystem elements. Practical examples. 


HILLYER INSTRUMENT COMPANY, INC. 
Automatic work positioning, drilling, machining is a frontier 
of automation. Here you will learn how to apply it to your 
machine tools. 


CLINIC FOR ELECTRONIC, HYDRAULIC, PNEUMATIC, 
AND ELECTROMECHANICAL TECHNIQUES 
ALLEN B. DU MONT LABS. 


Applications of scopes and scanners to automatic control 
systems, including flaw detection in continuous processing. 


BRANSON ULTRASONIC CORP. 


See above. 


BRISTOL COMPANY 
Characteristics and applications of syncroverters, choppers 
and high-speed relays in automation. 


JERROLD ELECTRONICS CORP. 
TV and wide-band data transportation and distribution sys- 
tems, and remote control equipment. 


MODERNAIR CORP. 
Installations and applications of pneumatic and hydraulic 
equipment for automatic operations. 


SERVONICS, INC. 
Principles and applications of the DIPOT, a high-precision 
multiturn potentiometer—-an ‘‘automized" Kelvin-Varley 
circuit. 


SERVOMECHANISMS CLINIC 

PIC DESIGN CORP. 
Factors in selection of electromechanical components, in- 
cluding standardizaticn of differentials, speed reducers, gears, 
etc. 

SERVOMECHANISMS, INC. 
Intergration of servomechanism subsystems, defining the ex- 
tent of subsystem units. 

SERVO SYSTEMS COMPANY 
Working-model demonstrations of principles, components and 
applications of servomechanisms. 


CLINIC FOR OPTICAL TECHNIQUES 
KARL HEITZ COMPANY 


Close-up, copywork and microscopic photography applica- 
tions. Emphasis will be on techniques. 

WOLLENSAK OPTICAL COMPANY 
High-speed photography—principles, techniques, and applica- 
tions. The speeds now available in high-speed photography 
will astound you; the techniques you learn will educate you. 


ZOOMAR, INC. 


Industrial television with vari-focal optics. 
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The IBM 
engineer 


...creates electronic giants 


Some men spend their working lives filling in the details of 
other men’s ideas—and never know the satisfaction of doing 
something no one else has ever done before. 


The IBM engineer, however, originates new ideas, new con- 
cepts, new applications, for he operates on the frontier of a field 
that is still in its infancy. Last year, for example, engineers en- 
abled IBM to announce a major data processing improvement 
on the average of once every two weeks. It is this creative en- 
ergy, we feel, that explains IBM’s acknowledged leadership in 
the computer field . . . and accounts for the dramatic personal 
progress enjoyed by engineers at IBM. 


Today, there is more room than ever at IBM for engineers who 
have the ability and the desire to be leaders, rather than follow- 
ers, in their profession. 


See the IBM Exhibit during the Wescon Show. 


For all the details that we can’t possibly 
include here, write, giving details of 
your background and interests, to: 
W. M. Hoyt, IBM, Dept. 3608, 590 
Madison Avenue, New York 22, N. Y. 


Plants and laboratories located at 
Endicott, Owego, Poughkeepsie and 
Kingston, N. Y.; and San Jose, Calif. 
Moving expenses paid. 





INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 
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Information theory provides a means for comparing analog and digital systems, and for de- 
signing digital systems to have an accuracy equivalent to a given analog system. This 
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Information 
Theory 


is done by relating the time for the analog signal to change through its minimum de- 
tectable change (resolution of system) to an equivalent bit rate. The maximum required 
bit rate is shown to be simply the “information content” of one reading (in bits) di- 


realistic problem. Fundamentally it is this: How many 

messages can be transmitted over a wire at the same 
time? Thus it is not surprising that the original work 
along these lines was done at the Bell Telephone Labora- 
tories, where work was undertaken as early as 1927 by 
R. V. L. Hartley and more recently by Claude E. Shan- 
non. An extension of the original question can be made: 
How much information can be transmitted over a wire 
in the presence of noise? (Here, noise is defined as any 
spurious and wanted signals which creep into the com- 
munication channel. ) 

In digital automation, where high-level signals can be 
transmitted and information obtained relatively free of 
noise, we can state the problem as follows: How many 
times must we sample a channel to insure that we are not 
losing any significant information? 

It has already been pointed out that multiplexing and 
analog-to-digital converting require finite intervals of 
time during which we cannot examine what is happening 
to the information. Hence there must be a quantitative 
measure of exactly how to go about insuring that nothing 
of significance is lost. In fact, these criteria establish 
whether or not the digital system for automation is oper- 
ating satisfactorily. 


| = ORMATION THEORY was developed to satisfy a 


Quantization of Variables 


Fig. 10-1 shows an arbitrary plotting of a variable 
(perhaps a pressure, temperature, or displacement) as a 
function of time. The dependent variable, y, has a maxi- 
mum value ymax and a minimum value yin as shown. 
The range of value of y is then given by 

Ym = Y max — Ymin L. 

The general approach and some of the material used in this 


chapter is due to Sidney D. Millstone, North American Aviation, 
Inc., Los Angeles, Calif. 





vided by the time for the signal to change through this minimum detectable change. 


It is obvious-that y can assume any of an infinite num- 
ber of values within this range. Nevertheless, irrespective 
of the instrument used to make this measurement, there 
is a definite minimal incremental value that can be sensed, 
which is a function of the resolution of the instrument. 
This minimal incremental value we shall call Ay. There- 
fore, when the measurement is made, there are really only 
a finite number of discrete values that can be obtained, 
and this number can be expressed as 


Ym 
ae | 2 


y 
For example, if the reading is between 0 and 1 volt, 
and the minimal measurable increment is 0.1 volt, then 
the maximum number of discrete readings must be 





= 


Y max 4 






Yuin 4 








i 


Fig. 10-1. Analog signal with minimum value Ymin and 
maximum value ymax- If system resolution is Ay, the vari- 
able can have only n possible values between ymin and 

Ymax — Ymin 
Ymax. Where n equals ——————. ++ I. 
Ay 
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This says that there are only 11 such possible values 
between 0 and 1.0. 

The minimal error (Ay) is known as the resolution of 
the system. It can be expressed as a function of the allow- 
able error (€) of a system (expressed in %) as follows: 


2 
Ay =| — ] (ym) 3 
100 


This says that if we are to measure a pressure within a 
100-psi range (ym) to an allowable error of 1%, the 
resolution of the system is 2 psi. 


Effect of Rate of Change of Variable 


Let us consider a variable which is changing in value 
at a rate of 1% of the full-scale range per second. Let us 
assume that we can measure the variable, when it is static, 
to an accuracy of 1%. If we can examine the reading 
rapidly, in say 1/1000 of a second, we are reading at a 
speed that is high compared to the change in variable 
during the reading interval; the variable can change by 
only 1/1000 of 1% while the reading is being taken. On 
the other hand, if we require 10 seconds for a reading, 
the variable can change through 10% of its range while 
the reading is-being taken. In the first case the reading 
was made with a dynamic accuracy exceeding the static 
accuracy. In the latter case, the dynamic accuracy was 
less than the static accuracy. However, if the rate of 
change of variable is less than 1%, the dynamic accuracy 
of the latter case improves. In other words, the faster the 
variable changes, the greater is the accuracy lost during 
the measurement interval. This, of course, is the result of 
the variable changing during the fixed reading interval. 

The time interval for the variable to change an amount 
equal to the resolution of the system is given by 

T, = Ay/y 4a 

In other words, if the resolution is 2 psi, and the vari- 
able is changing at a rate (y) of 1 psi per second, the 
time interval for the variable to change 2 psi is 2 seconds. 
(Here y means dy/dt.) 

The smallest time interval for the variable to change 
an amount equal to the resolution of the system is simply 
the minimal increment divided by the maximum rate of 
change of the variable: 

AT = Ay/Yuax 4b 

Let us assume that this rate of change persisted in 
traversing the range of the measurement. The minimal 
time to obtain a full-range change in variable is then 


T= Ym/ Ymax ) 
Vmax = Ym/ 7 6 
If we insert equation 6 and, 3 ‘into 4b, we obtain 


€ T 
fs) 
100 Ym 


eT 
= 7 

100 
Equations 3 and 7 are similar in form and we have 
defined the minimal time and variable increments for the 
system. Equation 7 tells us the minimum time for the 
variable to change an amount equal to the resolution of 
the system (the minimum detectable change) in terms of 
the measurement error and the approximate rise time of 

the system. 


Information Content 


Any message or measurement can be considered to 
consist of a certain number of basic elements. For ex- 
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ample, if the message is in the English language, each 
letter must be one of 26 possible letters (or one of 27 
possible units of information if a “space” is considered 
a part of the message). If the message or measurement 
is expressed in binary code, then each unit of the infor- 
mation can be one of only 2 possible occurrences—com- 
monly expressed as 0 or 1. In the measurement referred 
to previously, the total number of possible values of the 
variable was given as 


Ym 
n=—-+41 2 
Ay 

Without any knowledge of limiting or restricting con- 
ditions associated with the message or measurement, we 
must say that each element in the measurement is as likely 
to occur as any other. In other words, all values are of 
equal probability; the variable can be 1 volt as easily as 
2 or 3 volts; to say otherwise is to exclude certain ranges 
of the variable and thus propose a less general situation. 

The device handling the message or measurement must 
be capable of handling every possible alternative. If trans- 
mitting letters of the English alphabet, it must be capable 
of transmitting 26 different but equally probable letters; 
if transmitting one binary digit or bit, it must be capable 
of 2 different but equally probable states; if handling 
decimal numbers, it must be capable of 10 states; in the 
measurement problem, it must be capable of (y/Ay) + 
1 states. 

The total amount of information in any message or 
measurement can be expressed conveniently in terms of 
the logarithm of the number of different possible states. 
The logarithm is most convenient because it is the expo- 
nent of a base number and thus permits simple mathe- 
matical treatment. For example, adding one more binary 
character to others (or one more relay to others) doubles 
the total number of possibilities. This is an exponential 
increase and the fact is stated most simply in exponential 
(logarithmic) manner. 

Hence we can define the information content of a 
message or measurement as 

H = logn 

where n is the total number of possible conditions. Where 
all events are of equal probability, the probability of any 
one occurring is obviously 1/n. That is, one die has 6 
possible faces; the probability for any one face turning 
up on one throw is 1/6. As the probability p equals 1/n, 
the information content can be expressed in any of the 
following ways: 

H = log n = log (1/p) = —log p 8 

This gives us the information content of any given 
reading or signal or message. 

If the base 2 is used, H is in binary digits, or bits. 

If the base 10 is used, H is in decimal digits. 

If the base e is used, H is in natural units. 

For example, a single binary digit has a probability of 
¥. Hence the information content of a 1-bit reading is 


‘—logs1, or 1 bit. Two binary digits have 4 possible 


states; hence the information content of a 2-bit reading 
is —logs14, or 2 bits. Three binary digits have 8 possible 
states; hence the information content is —log.(1/8), or 
3 bits. 

Changing the base of the logarithm simply represents 
changing the units in which the information content is 
expressed. To change from base a to base b it is necessary 
only to multiply by log,a. As log210 is 3.32, logoX = 3.32 
logioX. Note that one decimal digit contains 3.32 bits of 
information; and that a number expressed in binary no- 
tation requires 3.32 more digits than does a decimal 
representation. 

Where the probabilities are not equal, Shannon has 
shown that the information content is: 





evalu 
tative 
basis 
syste 


digit 
secol 
rate, 
this | 


Information content is defined simply as 
the logarithm of the total number of possi- 
ble states or conditions of the variable. 


n 
H = —3 p, log p, 9 
p pe 

where p; is the probability of the i-th event of n possible 
events. This equation becomes the same as equation 8 
when all the events are equally likely (as is true of most 
neasurement and control situations). This is because the 

um of all the probabilities equals 1. 


Information Content of Measurement Situation 


To return to our system being measured, the total num- 
ver of possible values the measurement can produce was 
riven by equation 2 as 

n = (ym/Ay) + 1 2 

Of course, without previous knowledge of the process, 
we must say that any of the n possible measurements are 
-qually likely—that is, the measurement can have any of 
the possible values. Thus, since the measurement can as- 
sume any of the n values, and all are equally likely, the 
probability of any one of them ocurring is 

Ay 
p= — = ———_ 10 
n Ym + Ay 

If we insert this into equation 8 we obtain the informa- 

tion content of one particular measurement in bits: 


H = logon 
Ym 
= | of 1 bits ll 
Ay 


If we insert 3 into this equation we obtain the informa- 
tion content of a reading (in bits) in terms of the system’s 
allowable error (in percent) : 


twa 
H = loge + 1]bits 12 
| 2c 


This equation tells us the information content in a 
single measurement of the variable in a static measure- 
ment. In a dynamic state, the variable changes a detect- 
able amount in a minimal time increment given by equa- 
tion 7. Thus the maximum information rate (8), or rate 
at which information is to be recorded in a system, is 
given simply by H/AT, and dividing 11 by 7, we obtain 
the information rate: 


100 100 
lr logs 
2eT € 


This gives us the information rate in terms of the 
measurement error and approximate rise time of the 
system. 


+f | bits/sec 13 


Digital Versus Analog Systems 


Let us examine a typical recording instrument and 
evaluate its information-rate capability. This is a quanti- 
tative measure of the system in digital terms and offers a 
basis of comparing a digital system with an analog 
system. 


Let us say we are to compare two systems. One is a . 


digital system which can convert at a rate of 1000 times/ 
second and produces 7 bits at each conversion. Its bit 
rate, or information rate, is then 7000 bits/second. Is 
this digital system equal to, better than, or worse than an 


analog recording system with the following character- 
istics: 

Rise Time: 0.01 sec. 

Linearity: 1% 

Trace Readability: 0.5% 

Response: 3% 

Total possible error sum is thus 

1% + 0.5% + 3% or 4.5% 

Here, the linearity is inherent in the measuring instru- 
ment; response error is always present and is determined 
by the natural frequency and damping ratio used. We 
first calculate the minimal time increment (for the vari- 
able to change a detectable amount) using equation 7: 

AT = 2(4.5) (0.01) /100 
= 9/10+ 

This is inserted, along with the other information, in 
equation 13 to obtain 
10* jae 10 
B = — loge + 1]/= — logs 12.1 
9 | 2(4.5) 9 

= 4400 bits/second 

Thus, the bit rate of the digital system exceeds that of 
the analog system. 

We can also look at this another way and assume an 
instrument has a fixed bit-rate capability of, say, 10,000 
bits per second. There are innumerable combinations of 
rise times and total system errors that will have the same 
information rate. Specifically, if we carry out the compu- 
tation above for a few cases we find the following com- 
binations of rise times and system error all yield a bit 


rate of 10,000 bits/second: 


Rise Time (sec) 
0.015 
0.010 
0.005 
0.001 


For fixed information rate we trade system error for 
rise time. This same criterion can be used for evaluating 
the digital needs for a process if we have a priori knowl- 
edge of the system. 


System Error 


Determining the Requirements for a 
Known Process 
If there is a priori knowledge of the process to be digi- 
tized, it is possible from the previous considerations to 
determine the multiplexing and conversion rates to record 
the process. Suppose a process has a rise time of 0.01 sec- 
ond and we wish to obtain digital information with an 
error of 1%. Using equations 2 and 3: 
Ym 
n= —4+1 
Ay 
2e 
Ay = Ym 
100 
we combine these to obtain 
100 
i +1 13 
2e 
This determines the resolution of the system required. 
For our problem, this will be: 
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100 
n a) + 1 = 5] states 
A converter with 51 states is required. From the previous 
discussion of converters, it is evident that the number of 
states most convenient to use electronically is determined 
in powers of 2; thus we choose a system with 64 discrete 
states (a 2° or 6-bit binary code). 

We are now concerned with the conversion rate, hav- 
ing established that each conversion is to be made to 6 
bits. Use is again made of equation 7: 

AT = 2T/100 7 

We require a conversion in the minimal time interval 
given by 

2(1) (0.01) /100 = 2 x 10% sec/conversion 

This yields a conversion rate of 1/0.0002, or 5000 
conversions per second. As we have chosen 6 bits at 
each conversion, the system required is the product of 
the two quantities 6 and 5000, or a 30,000-bit-per-second 
rate. If we are to multiplex among several channels, each 
with the same rise time, it is a matter of patching the 
multiplexer so that each channel is visited at 0.0002- 
second intervals; the converter rate must be increased ac- 
cordingly so that six bits are produced at each conversion. 
For example, to multiplex among three channels as above, 
we require that each channel be visited every 0.0002 
second. There would be an interval of 0.0002/3 second 
(about 70 microseconds) between conversions and multi- 
plexer steps. 

In processes such as chemical processes or refineries, 
process rise times of longer intervals are common. Thus, 
a process with a 10-second rise time might need to be 
sensed to an error of 1%. Here again the 1% dictates 
a 6-bit system. However, the minimal time interval is 
greater: 

AT = 2(1) (10) /100 = 0.2 second 
Thus we require only 5 conversions per second. The bit 
rate of the converter is then 6 x 5, or 30 bits a second. 
One hundred inputs of the same sort would require only 
100 x 5 or 500 conversions per second. The steps between 
adjacent channels would be 1/500 second, which would 
also be the required converter rate. 


Information and Time 


It is an intuitive matter to suggest that information is 
obtained linearly with respect to time. That is, as we 
progress in the reading of this book we may say that by 
the time we have read page 20 we have obtained twice 
as much information as was obtained when reading to 
page 10. At page 25 we would have 2.5 times as much 
information as we had on pagé 10. Here, of course, we 
leave quality of writing and distribution out and assume 
that the information is spread uniformly through the 
book. 


Now suppose we write a message in binary code, 
where each word is coded in five binary numbers: 11011, 
11111, 01001 and so on. There are 2° possible words we 
can use. Let a message consist of six words, thus allowing 
us (2°)® possible messages. This is 2°° possible word 
combinations in a message. Obviously, a message of six 
words has considerably more than six times as many pos- 
sible words than a single word. In our example the fig- 
ures are 2° and 2°°, This does not appear to be con- 
sistent with our intuitive notion that information in- 
creases linearly with time. However, use of the logarithm 
adjusts these two features and brings them into intuitive 
harmony. Thus, in the latter case, the information is said 
to be proportional to 30 log 2, and in former case to 


5 log 2. 
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AMPLITUDE 





—— 


TIME 


Fig. 10-2. Information sent in the form of pulses whose 
amplitude is a multiple of a unit height E. 


To generalize, if we have S possible messages at each 
time interval, and n time intervals, and if the information 
is to increase linearly so that: 


i= Ke 14 
The number of possible messages is of the form 
(S,)" = (S)" = (S,)* 15 
This says there are the same number of messages in six 
5-bit words as in five 6-bit words: 
(25)6 — (26)5 
Thus, for the information to increase linearly in each 
case: 
is kin; = kono 16 
If we take logarithms of equation 15 and divide the 
appropriate side into equation 16 we obtain 
k,/log Si = ko/log S. = Ko 17 
thus the information is given by 
I= Kyn log S 18 
If we use logs to the base 2, we talk in bits ond obtain 
(after setting Ko, the constant of proportionality, equal 
to 1) 
I= n log. S 19 
or 
I = n bits 20 
of information 
Let us examine how Hartley made use of this criterion 
to determine how much information could be transmitted 
over a channel in unit time. 


Consider information sent in the form of pulses where 


' there are S possible states of pulse height, unit height 


being a voltage E. This is shown in Fig. 10-2. The mini- 
mal pulse height is then E volts and the maximum (S—1) 
< (E) volts. For a circuit having simple exponential re- 
sponse, the current after time t of application of a pulse 
of height nE is given by 
,_ mE x 
i R e 21 
The worse possible situation we can get into here is 
to transmit a maximum pulse whose value is (S—1) (E) 
and then one of height E; we must be able to distinguish 
between the two if the smallest pulse follows the largest. 
Let the pulses be transmitted at fixed time intervals T, 
and if we send a train of maximum pulses, the residual 
current of the long train of maximum pulses is given by 


GAIN 
(AMPLITUDE) 
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Fig. 10-3. Theoretically ideal bandpass characteristic 
of a filter network. 


r ’ 
i= ‘tas Set" 22 


If we make use of the infinite series expansion for the 
sum of a geometric progression, we can obtain from 22: 


($1) “| 1 
23 
R e*—] 


But if we are not to interfere with the next minimal pulse, 
the residual current must be less than the minimal pulse 
current, which is 





i=ER 24 
By combining 23 and 24 we obtain 
S =_ re 


which tells us the number of possible states the message 
may have in order to be transmitted without information 
being lost. As was pointed out, this number of possible 
messages is the measure of the information sent in the 
system. Therefore, 


i= n leg, § = nel = af 26 


where n is the product of the number of pulses and rep 
rate and thus T is the message length. 

The exponential coefficient, aT, is related to the type 
of network used where each network has some frequency- 
discriminating characteristic. An idealized frequency 
bandpass characteristic is given by Fig. 10-3 and a 
practical one by Fig. 10-4. 

Let us represent the real bandpass network (such as in 
Fig. 10-4) by one of the type shown in Fig. 10-3 by find- 
ing a rectangle with a mid-frequency and gain product 
(area) equal to that of the real one. This is 


af = (1/G,) fG (f) df 27 


where G(f) is the gain or power transfer ratio at fre- 
quency f, and G, is the gain at the reference frequency 
for the rectangular idealized network. If the circuit over 
which we are transmitting pulses has a single time-con- 
stant, the G(f) is given by 


1 
G(f) = ———_—_ 28 
1 a w2CoRe 


and if we substitute this into 27 we obtain 








ie} { + 
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Fig. 10-4. Practical bandpass characteristic does not 
have perfectly vertical sides and horizontal top. 


By combining 26 and 29 we obtain 
ls «fF = 4(af) T 
So that in unit time 
fo VT = 6a 31 
This was in natural logarithms. In logo: 
B = 5.77Af 32 


which tells us that the maximum information rate for a 
single-time-constant network with an ideal bandpass 
characteristic (as in Fig. 10-3) is a number of bits per 
second given by 5.7 times the bandpass of the network. 
Conversely, 5.77 bits for each cycle of bandpass gives us 
the total information in the system. From this analysis 
comes the statement that for each cps in a network, 6 bits 
per second are required to represent all of the information 
in the system. Thus a 200-cps bandwidth signal would re- 
quire 6 x 200, or 1200 bits-per-second information rate to 
obtain all of the information in the bandwidth. This is 
actually a greater value than is needed according to the 
analysis of Shannon. However, the advantage -in this ar- 
rangement is that there is ordinarily a sufficient number 
of bits to identify a sine wave when this latter is con- 
verted by digital techniques into a pulse code and then 
the pulse code is reconverted back to discrete analog 
points, 


How Many Samples per Second? 


The general statement concerning sampling rates is due 
to Shannon and can be stated as follows: 

“If a function f(t) contains no frequencies higher 

than f cps, it is completely determined by giving its 

ordinates at a series of points spaced 1/2f seconds 
apart.” 

In other words, the rep rate of the pulse representation 
of the arbitrary function must be equal to twice the high- 
est frequency in the function. 

One can intnitively see this from a simple example. 
Suppose we are looking at a 5-kc signal for short intervals 
at a 3-ke rate. The resulting discrete points, if plotted, 
would appear to have a difference frequency of a 2-kc as 
well as a 5-kc frequency. This is much like the strobo- 
scopic or heterodyning effect in which the sum and differ- 
ence frequencies appear whenever two signals of different 
frequencies are “mixed.” . 

But if we use a 12-kc rate to look at the 5-kce signal, 
the difference frequency is 7 kc, which is beyond the input 
frequency. If we introduce a filter so that all signals above 
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5 ke are eliminated, this 7-kc “stroboscopic” frequency is 
removed. Obviously, the rep rate must then be just in 
excess of double the signal being examined, here 5-kc, 
so that the difference frequency can be filtered out. This 
is consistent with Shannon’s criterion. 

In more general terms, let the waveform being exam- 
ined last T seconds, with the highest frequency in it being 
f. Then the fundamental frequency in a Fourier expan- 
sion of the waveform will be 1/T, and the highest fre- 
quency will be the Tf-th harmonic. 

As a Fourier expansion contains sine and cosine terms, 
having Tf harmonics means we will have 2Tf numerical 
coefficients which will then completely describe the func- 
tion in terms of a Fourier series. We need to show, to 
prove Shannon’s statement above, that if we space the 
discrete readings 1/2f time units apart, we will repre- 
sent the 2Tf numerical coefficients which completely de- 
scribe the function. To do this, we make use of the in- 
verse Fourier transform, which takes us from the fre- 
quency distribution back to the original function much 
as the Fourier transform took us from the function 
to the frequency domain. This is 


F(t) = (1/2m) f F (w) edo 33 


As the-highest frequency was specified as f cps, so the 
highest permissible angular frequency, w, is simply 2zf. 
As the independent variable for which we are now solv- 
ing, t, may take on any value, let us investigate the func- 
tion at a time t= n/2f, where n is any integer. Then equa: 
tion 33 can be modified to read: 


Qrf 
f (n/2f) = (1/27) f F (w) e"“*dw 34 

— 47. 
with the change in limits made because the frequency was 
specified to not exceed f in the original problem. But 
since n/2f is the ordinate of the function at the nth of a 
series of points spaced 1/2f seconds apart, the specified 
ordinates of f(t) are the coefficients in a Fourier-series 
representation of F(w) over the range f. By taking a 
sufficient number of samples and extending the time inter- 
val T, we may approach F(w) in value as closely as we 
desire. The series of sample ordinates may be said to 
specify F(w), which in turn, using equation 33, speci- 

fies f(t). 

We have thus shown that the criterion specified by 
Shannon is valid with the restriction that the message 
time interval, T, must always be considerably greater 
than 1/f. In automation techniques this almost always 
is true. 

In the preceding we have made a cursory examination 
of Information Theory as it applies to digitizing signals 
in automation processes. Shannon’s basic criterion was 
described and its proof indicated heuristically. A simple 
technique to be used in terms of linear system response- 
time was also described so that we have means at our 
disposal to design a system on either frequency or re- 
sponse-time characteristics; the two can be equated by 
use of the Fourier transform. 


Next month: Data Handling 





Quantitative Analysis of Cascade Control 


R. G. FRANKS and C. W. WORLEY 


Minneapolis-Honeywell Regulator Co. 
Brown Instruments Division 


increased process flows and reduced storage capac- 

ities have placed exacting demands on the control 
of process variables. Use of cascaded controls, in which 
the desired value of one controlling unit is dictated by 
the control action of another, is often indicated whenever 
higher than ordinary control performance is economically 
justified. 

The results of this study are based on the simulation of 
the process and control system elements on an analog 
computer. 

Successful simulation naturally depends on a knowl- 
edge of the process characteristics. These characteristics 
often are difficult to determine accurately—the degree of 
difficulty depending on the accuracy required. Experi- 
ence has shown that, despite the complexity of most large 
physical systems, it is generally possible to approximate 
the characteristics of many processes to an acceptable 
degree. 

In most physical systems there is usually one com- 
ponent whose time constant is large in comparison with 
the remaining time constants. This lag can be classified 
as a dominant lag and can be used to represent the 


FR cee trends in the processing industries toward 


Abstracted from article of same name, in Industrial & Engineering 
Chemistry, June, 1956 
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dynamic characteristics of the series arrangement with 
acceptable errors. Generally, a ratio of time constants of 
10:1 allows an approximation of the system character- 
istics by a dominant lag. 

Optimum controller settings were determined by the 
ultimate sensitivity method. The ultimate gain (maximum 
loop gain causing sustained oscillations) and period of 
oscillation were determined on the computer. Using these 
values of ultimate gain and period, the approximate 
optimum controller settings were obtained by using the 
formula developed by Pessen®. 

The results of this study show that the control of many 
processes may be improved by the use of a cascade con- 
trol system. The amount of improvement depends on the 
nature of the process. 

One of the primary factors brought out by this study 
is the utility of the analog computer for solving industrial 
control problems. The analog computer makes it possible 
to set up and study complicated devices and systems. It 
provides quick answers to engineering problems and 
furnishes insight into and an understanding of system 
problems. Without its use the study reported in this paper 
could not have been made. 


6Pegsen, D. W., ‘‘Optimum Three-Mode Controller Settings for Auto- 
matic Start-Up,’’ Am. Soc. Mech, Engrs., No, 52-A-58. 














Fig. |. Flow response (top curve) to an imposed step 
change (bottom curve); 60-cps “noise” on signal shows 
rapid response of the magnetic flowmeter used to make 
the measurement. 

Fig. 2. Comparison of slow response of 
a mercury flowmeter transmitter (left with 
a more rapid dry differential-pressure trans- 
mitter (right). 
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Dynamics of Liquid Flow Control 


ALLAN R. CATHERON and BRUCE D. HAINSWORTH 
The Foxboro Co. 


from other process control problems. Perhaps the 
most significant difference is that the liquid flow 
process has almost no capacity for the storage of energy. 
This almost total lack of energy-storage capacity means 
that the rate of flow is a direct function of valve stem 
position at any frequency below about 1 cycle per second. 

In temperature or pressure control, however, there is 
always some storage of energy in the process; the meas- 
ured temperature or pressure is then a time integral of 
the valve position. Thus high-frequency upsets pose more 
of a problem in flow situations. 

The objectives must be to pass all the signals which 
represent actual variations of flow and to reject as many 
as possible of the spurious signals—in the language of the 
communications engineer, to achieve a high signal-to- 
noise ratio. 

Analysis of literally miles of high speed charts led to 
the conclusion that most of the objectionable noise is at 
frequencies above 3 cycles per second; tests showed that 
controller performance was not seriously impaired by 
losing all frequencies above 3 cycles per second. Again 
using the vocabulary of the communications engineer, 
the signal can be filtered without harmful distortion. 

It has lately been possible to obtain improved high 
speed recordings of the response of the flow in the test 
system to step-changes in valve position. The flow was 
measured with a magnetic flowmeter, which has a linear 
scale and which also eliminates “noise” caused by local 
pressure variations. 

One of the records obtained in this way is shown in 


ig. 1. The flow change is about 15% of the 100-gallon/ 


I trom CONTROL problems are somewhat different 


teprinted from Industrial & Engineering Chemistry, Volume 48, Num- 
er 6, Page 1042, June 1956, Copyright 1956, by the American Chem- 
cal Society, by permission of the Copyright owner. 


minute scale, with the average level of operation at 55 
gallons/minute. The small 60-cycle signal appearing in 
the flow record was left unfiltered purposely, as a check 
on the response of the measuring system. 

These records indicate the considerable speed of re- 
sponse of such a process in comparison to that of conven- 
tional control equipments. Specifically, the flow record of 
Fig. 1, when approximated as a dead time followed by a 
single-capacity response, reads 0.06-second dead time and 
0.22-second time constant. 


Flowmeter Dynamics 


The objective of the first of these flow control studies 
was simply to find out more about the nature of flow 
processes. The catalyst for these tests was a revolution 
in flow measurement in 1947, when the dry differential- 
pressure transmitter began to replace the mercury mano- 
meter, the old stand-by for flow measurement in the 
process industries. 

The response of the mercury flowmeter is so slow in 
comparison with the other components of the flow control 
loop that, when the mercury manometer is used to meas- 
ure the differential pressure across the orifice, the dynam- 
ic response of the whole flow control loop is, for all 
practical purposes, the response of the mercury flow- 
meter. When a mercury flowmeter is replaced with a dry 
differential-pressure transmitter, the nature of the control 
problem is entirely changed, because the measuring ele- 
ment is no longer the slowest component of the control 
loop. 

The difference in measurement is shown in Fig. 2. Con- 
trast the even, filtered record from the mercury flow- 
meter transmitter with the “live” response of a dry 
differential-pressure transmitter on the same orifice. Fil- 
tering can be carried too far! 
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Valve Operator Dynamics 


Measurements were made of the dynamics of control 
valve operators® with various lengths of pneumatic trans- 
mission lines. The figures show the relative effect of each 
of the system components, based on the recovery from 
a 10% load upset, and a bar chart of the summation of 
the time constants of each of the system components. 

The first test (Fig. 3A) was made with 100 feet of 
0.188-inch-i.d. metal transmission line from the differ- 
ential-pressure transmitter to the controller, and 100 feet 
of transmission line from the controller directly to the 
150-cubic inch valve actuator. Fig. 3B shows the im- 
provement of control and the increase in speed of re- 
sponse afforded by eliminating the transmission line. 
Note that the dominant response lag is in the valve actu- 
ator. 


The next step was to mount a volume booster, essenti- 
ally a volume relay, on the valve actuator. The output 
signal of the controller (3 to 15 psig) is transmitted to 
the small volume (1.6 cubic inches) of the booster; the 
booster, with an air-handling capacity of about 14 cubic 
feet/minute, supplies the valve actuator with power. 

Figs. 3C and 3D show the response of the systems of 
Figs. 3A and 3B when the volume booster is installed at 
the valve. The same 10% load upset is used. There is a 
marked improvement in control performance and a 
marked decrease in the lag attributable to the valve actu- 
ator (and its transmission line). 
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Comparison of the Figs. 3B and 3C shows that the 
system with the volume booster and 100 feet of transmis- 
sion line gives nearly the same performance as the con- 
ventional controller mounted directly at the valve. This 
again bears out the fact that it is the large volume on the 
end of the transmission line that is most harmful—not 
the line itself. 

Fig. 3C shows that the response of the transmission 
system now has a relatively greater effect, although not 
great in terms of time, on the dynamic response of the 
system. An effort was made, therefore, to develop a means 
of minimizing the effect of transmission-line lag. 


Reducing Transmission-Line Lag 


A theoretically possible means of minimizing trans- 
mission line lag is shown in Fig. 4. The output pressure 
of the controller or transmitter (input to the transmission 
line) is continuously compared with the output of the 
transmission line by means of an “instantaneous” feed- 
back line. Any difference between the pressure applied to 
the transmitter and the pressure at the far end of the 
transmission line is amplified, and the amplified signal 
modifies the input pressure to the line in order to reduce 
the difference. 

This device is impractical, but the use of an analog of 
the transmission line solves the problem neatly. Analysis 
based on the transmission line study” preceding this work 
showed that a two-capacity R-C network adequately ap- 
proximates the dynamic characteristics of the line. This 
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analog has the further advantage that the resistances are 
easily adjusted to represent different line lengths. The 
analog can be contained directly in the transmitter, where 
its output is readily compared to the input signal to the 
line. This construction is shown in Fig. 5. 

Such devices (line-shrinkers) were built, tested, and 
successfully operated®. Dynamic performance was mark- 
edly improved, particularly for the longer transmission 
lines. Effectively, the device halves the length of the line. 
That is, a 500-foot line with a line-shrinker has about 
the same dynamic characteristics as a 250-foot line with- 
out a line-shrinker. 


Control Valve Dynamics 


The control valve was the subject of a study*, although 
it was not a device that was modified. The plant gain and 
the valve characteristic are closely related: Plant gain is 
the change in the measured variable produced by a 
given change in valve stem position; valve characteristic 
is the relation between rate of flow and the valve stem 
position. 

Even if the best valve is selected for a process, the 
plant gain may vary widely from the top of the scale to 
the bottom. Therefore, really optimum controller settings 
cannot be used because a controller adjusted for optimum 
response at one point on the scale may be either unstable 
or unresponsive at some other point. 

Flow measurement inferred from the square root of a 
differential pressure aggravates this condition. The mag- 
netic flow meter, which has a linear scale of flow re- 
sponse, shows a considerable improvement in uniformity 
of control response and permits the use of more nearly 
optimum controller adjustments. 


Flow Controller Performance 


When the change was made from the mercury meter 
transmitter to the dry differential type, the resulting shift 
in process characteristic called for a noticeable change in 
controller adjustments. The optimum proportioning band 
changed from about 20 to over 150%. The optimum re- 
set times changed from about one half minute to per- 
haps one second. Control was much faster, yet equally 
stable. 


A New Flow Controller 


What had been learned about the characteristics of the 
flow process now led to a somewhat revolutionary ap- 
proach to the design of a flow controller. Modern indus- 
trial controllers are provided with as many as three mode 
adjustments—proportional band, reset, and derivative. 
he function of these adjustments is to enable the oper- 
ator to match the dynamic response of the controller to 
the process loop to be controlled. 

The fact that the response of the flow line was so 
much faster than the response of other components of 
the loop suggested that mode adjustments are unneces- 
sary for a controller on a liquid flow process. The re- 
sponse of the controller should be matched to the re- 
sponse of the rest of the control loop, but on a liquid 
‘ow process the response of the loop is the response of 
he auxiliary equipment in the loop—transmitter, trans- 
mission lines, valve operator. All these components are or 
san be furnished by the maker of control equipment, and 
as such are under his control and readily available for 
letailed analysis. This thorough dynamic analysis has 
oeen made, and only a limited range of variation was ob- 
served indicating that it was possible to select one set of 
-ontroller adjustments that would function satisfactorily 
over the entire range. This meant that a controller with- 
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Fig. 4. Theoretical" method for eliminating line lag 
compares output from line with input to line. 


LINE COMPENSATOR 





Fig. 5. Practical “line shrinker' uses R-C analog of line. 


out adjustments—one with fixed mode values—was prac- 
ticable. 

Such a controller was indeed devised', tested, and 
placed on the market. Experience has shown that it works 
successfully on liquid flow processes (for which it was 
designed) and on a wide variety of gas flow lines as 
well. 


Perspective 


A study has been made of the dynamic response of 
commercially available equipment for process flow con- 
trol—the differential pressure transmitter, the pneumatic 
transmission lines, the controller, the pneumatic valve 
actuator. 

In addition to adding to knowledge of the flow control 
loop, this study has led to a dry differential-pressure 
transmitter with a deliberately limited dynamic response, 
a device for reducing the time lags introduced by pneu- 
matic transmission lines, a “universal” liquid flow con- 
troller, and a measurement of the improvement on control 
afforded by the use of volume relays to minimize the time 
lag introduced by the valve actuator. Thus, speed of re- 
sponse of the process control loop has already been 
pushed to the point where considerations of safety set a 
limit on rates of closing of valves in large, high-velocity 
flow lines. 

Knowledge of the real character of flow measurement is 
still limited, and work continues on identifying and clari- 
fying the mass of data made available by high speed 
pressure pickups and the magnetic flowmeter. The final 
determination of a boundary in frequency between use- 
ful data and noise, the nature and cause of the noise it- 
self, and the effect of noise on control—these are ques- 
tions that remain for the future. 
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Control Valves—No. 8 


Combination Actuators — 


Electropneumatic, 
Electrohydraulic, 
Pneumohydraulic 


Use of combination § electric-pneumatic-hydraulic techniques 

makes, possible the optimum use of all facilities to achieve the de- C. $. BEARD 
sired response characteristics. The power and response advantages 
of hydraulic media are giving emphasis to actuators with integral 
hydraulic pumps. Valve position on loss of power also is discussed. 


Foster Engineering Company 


int 
Actuators with Hydraulic Pumps ol 


en tone’ Use of hydraulically-operated cylinder actuators for able 
#--—-—=S positioning valves which operate with high unbalanced pnet 
forces was discussed in the previous chapter on cylinder put 
LU imolie?. actuators. Throughout that discussion it was assumed mat 
valve that a source of high-pressure oil or water was available perr 
Check |} at the valve location. The distribution system for the pilot 
valve —tr —Piston liquid becomes a problem for isolated valves. The use pilo 
of a local pump, powered either by an electric moto: 
Electete or gas or liquid from the line itself, becomes an important 
anteronl : alternate. 
\ N Electric current can be used to operate a small high- 
Oi ue pressure oil pump (Fig. 8-1). The electric-motor-driven 
sees ) pump supplies high-pressure oil to move the piston con- 
fo, —Piston stem nected to the stem of the valve. When the stem moves to 
the full “down” position, it holds until the small magnetic 
relief valve allows the pressure to be dissipated so tha! 
p>-oM the spring can move the valve in the opposite direction. 
Loss of current allows the spring to open the valve. A 
circuit has been developed to obtain throttling action 
from this unit. 
The motor driving the pump that furnishes hydraulic 
" _ power can be a reversible positive-displacement type s« 
Fig. 8-1. Self-con- that fluid is taken from one side of the cylinder and 
tained hydraulic ac- forced into the other side to reverse the action. Limit. 
tuator — elec- sensing devices must be used to stop the motor or to 
pri sta operate valves that shut off the fluid lines. 
ep eae a a. Fig. 8-2 shows a system wherein line gas is used to 
ing valve stem. operate the oil pump. A packaged unit is available which 
uses gas from the transmission line to operate the prime 
mover for the pump. The gas is used also for operation 
of the control equipment so that no “instrument air” is 
required. Using a four-way pilot valve, the fluid forcec 
out by movement of the piston returns to a sump from 
which the pump takes suction. A valve positioner is usec 
to operate the four-way valve so that throttling action is 
cbtained from the control valve. A small hand pump can 
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Fig. 8-2. Gas supply is used to actuate the oil pump 
for this cylinder-operated plug valve. Four-way pilot 
alve controls oil pressure to cylinder. 


e furnished for manual operation. High speed and sta- 
ility can be obtained with a system using an oil pump 
t the valve because the system requires displacement of 
nly a small volume of fluid to move the piston. Short, 
mall-diameter lines and high fluid pressure is used to. 
eep the cylinder diameter at a minimum. 


Electropneumatic and 
Electrohydraulic Transducers 


The advent of electronic control systems has resulted 
in the design of units which translate the electric signal 
sutput of the control system into a form of energy suit- 
able for actuator operation. Fig. 8-3 shows an electro- 
pneumatic transducer which transforms an electrical in- 
put signal into a corresponding and proportional pneu- 
matic output signal. The electric signal moves a coil in a 
permanent-magnet field to position a small non-bleed 
pilot. The change in pressure created by the non-bleed 
pilot is directly proportional to the electrical output of the 
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Fig. 8-3. Electropneumatic transducer transforms the 
electrical input signal into a proportional pneumatic out- 
put signal. Input signal moves coil which positions pneu- 
matic pilot. 


controller. The unit shown produces an output of 3 to 
15 psig for a direct-current change of 4 to 8 milliamperes. 
The 3-to-15-psig variations of air pilot pressure can be 
used to position a larger capacity relay which supplies 
loading air to the actuator. Hence this electromechanical 
transducer, by positioning a pilot valve, becomes an 
electropneumatic transducer. 

The electrohydraulic system shown in Fig. 8-4 also 
uses an electromechanical moving coil in the field of a 
permanent magnet. The coil positions a jet pipe that can 


Fig. 8-4. Electro- 
hydraulic actuator 
has jet-pipe hydrau- 
lic actuator con- 
trolled by moving 
coil. 
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Fig. 8-5. This electrohydraulic actuator uses a mov- : 
ing coil to position a pilot valve controlling the direc- 


tion of flow of high-pressure oil to cylinder. 
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direct oil under high pressure to one end or the other of 
the cylinder actuator. The pressure maintaining system 
position is not changed until the electrohydraulic trans- 
ducer dictates another change (the jet remains slightly 
off center). The force output of this system depends on 
the pump characteristics and size of cylinder. The com- 
ponents shown in Fig. 8-4 are parts of a unit that can be 
mounted on a valve in the same manner as any other 
actuator. The unit then becomes an electrohydraulic valve 
actuator. 

Another electrohydraulic actuator (Fig. 8-5) also 
uses an electromechanical transducer (moving coil and 
permanent magnet) to position a pilot valve. The pilot 
controls the pressure to the appropriate side of the piston 
in the power cylinder. Mechanical feedback senses the 
piston position and moves the pilot valve to lock in the 
pressure. This equilibrium position is maintained until 
the control system sends a different signal to the input 
coil. 

Fig. 8-6 shows a hydraulic pilot positioned by an 
electric force (linear) motor which reacts to the differen- 
tial-current output of an amplifier. This differential cur- 
rent energizes two opposing coils of the motor to position 
an armature. The armature is connected to a pilot piston 
which positions the hydraulic pilot to supply pressure to 
the actuator. The electrical output of the controller is 
fed to the amplifier which also receives a corrective re- 
sponse from a stem position sensor. 


Valve Position on Loss of Motivation Power 

One aspect of the selection of an actuator should be 
discussed at this point so the engineer can include this 
factor in his thinking when selecting a control valve 
and actuator. This is the question of what happens to 
the valve if the motivation medium for the actuator is 
cut off? 
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Three conditions of valve position are possible: The 
valve can either (1) go to wide-open position, (2) go io 
closed position, or (3) remain at the position it is in at 
the time that power is lost. The determination of which 
of these conditions is safest or most desirable is often 
more difficult than selecting the valve combination io 
comply with the decision. The following rules are often 
true: (1) Valves controlling coolant should open wide in 
most cases. (2) Most heating applications are safer if 
the valve closes to shut off fuel supply. (3) Maintaining 
a “status quo” usually is desirable in a plant in which 
shutdown affects a large number of related operations 
or, as is true in one nylon plant, solidification of the 
product occurs if pumps and heating are stopped. 


Spring-loaded actuators tend to move to a position in 
which the spring is not under tension or compression; it 
follows that a valve which is closed by air pressure will 
open on loss of air, and a valve that is opened by air 
pressure will close. Various combinations of valve action 
and actuator action are possible, as has been explained in 
previous discussions. 

Valves in which the line pressure must be overcome 
for closure will open if the closing force is removed. 

Springless actuators will assume a position in which 
an equilibrium is maintained between the force exerted 
by the differential pressure across the valve seats and the 
force contributed by the weights of the parts. Fricticn 
in the packing will inhibit movement in any direction. 

The final “status quo” position can be maintained ‘n 
event of loss of instrument air by using a pressure-sers- 
ing switch to close a valve in the air line to the diaphragm 
so that the existing pressure is locked in when the swith 
is tripped. The switch is set to operate when the pressu”e 
in the instrument air system falls below a safe limit, inci- 
cating failure of the compressor or a break in the lire. 
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Scienoid “lock-up” pilot valves can be used to operate 
un ler any emergency conditions which can be detected 
by electrical means. This method assumes that there is no 
le: kage from the locked-in system, or that an auxiliary 
caacity is available for emergency use. 

Cylinder actuators which are spring loaded will react 
th» same as spring-loaded diaphragm actuators. The 
preumatically-operated cylinder in which pressure is in- 
troduced at one end to move the piston in one direction 
and at the other end for reversal, will position the valve 
on loss of pressure at some intermediate point depending 
on the forces involved. The greater the friction of the 
piston seal, the slower any change in position will occur. 
If a four-way pilot valve with a dead spot (position in 
which all ports are closed) is used, the valve could re- 
main in one position; this would occur if the position 
of the main valve is such that the control system is at 
equilibrium. The effect upon a package system would be 
the same as for loss of pressure in a distribution system 
delivering hydraulic fluid. 

Certain valves, such as plug cocks or valves requiring 
a rotating spiral-thread stem, maintain their position 
upon loss of current (in an electric motor) or pressure 
(in a gas motor). The gearing used to adapt these motors 
to butterfly, Saunders-patent, or globe valves usually in- 
cludes a self-locking worm and worm gear which will 
not allow a change in position of the main valve. 

The soft-iron core of a packless solenoid valves will 
tend to drop in event of loss of power. The valve shown 
in the previous chapter in Fig. 7-1 closes tightly if the 
flow is from left to right, and floats at some intermediate 
point if the flow is between the seats. Springs are used to 
obtain the desired position upon loss of current. 

\lthough locking the stem of a valve of the non-rotat- 
ing stem type is the most straightforward approach, such 
locking devices are difficult to design and few are avail- 
abie. 

!he following summarizes the usual reaction to loss 
of energizing power: 

1. A globe valve may open, close or float at an inter- 
mediate position. 

2. Pinch, rubber sleeve, and Saunders valves will open. 

3. Valves with screwed or geared stems or high fric- 
tiin (such as the plug cock) will remain in the same 
pe sition. 

|. Butterfly valves will float at an intermediate posi- 
tion, 

9. Packless solenoid valves will tend to assume the 
position that occurs when the iron core is at the bottom 


Fig. 8-6. Electrohydraulic actuator in which force- 
motor armature positions pilot piston which controls out- 

















of its stroke. The flow through the valve may, depending 
on its relation to the main valve, assist in closing or 
opening. 

Actuators also have inherent tendencies to seek a posi- 
tion. 

1. Pneumatic spring-loaded actuators will move to 
the position dictated by the expanded spring. 

2. The gearing of most electric actuators will cause 
the stem to assume a status quo. 

3. Springless diaphragm actuators will assume a posi- 
tion depending on the effect of pressure drop across the 
valve and the weight of the parts of valve and actuator. 

4, Pistons controlled by a four-way valve with a null 
position could remain in position if the system were in 
balance, or could go whichever way the position of the 
four-way valve ports were positioned. 


Selection of an Actuator 


Selection of an actuator must be based upon knowledge 
of the system in which the valve is to be used, the type 
of valve body, and familiarity with actuators which have 
been discussed. A few points to be considered are listed. 

1. Motivating power available. 

2. Safety precautions which may eliminate certain 
forms of motivating power. 

3. What happens on loss of motivating power. 

4. Type of actuators which can be used with the valve 
body to be used. 

5. Force necessary to operate valve. 

6. Length of stroke. 

7. Speed of movement required. 

8. Characteristics of actuator as related to type of con- 
troller to be used. 

9. Temperature and quality of atmosphere at location 
of installation. 

10. Importance ot having full power available through 
entire movement of valve. 

Selection will be described in greater detail in a 
following chapter. 
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"Redondo" at night. 


Power = Instrumentation ma 


how 
electri 


Two of the four turbo- 
generators presently in 
operation, which have a 
total capacity of 288,000 
kw; more capacity is being 
added. That's big machin- 
ery. Men operate it—but 
instruments control it from 
the central control board, 
each of which controls 2 
units. 
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One combustion control board like this 
controls the fuel and oil to each burner. 


Se ed 


2 


= 


“ 


4 


View from one end of the main boiler firing 
aisle. Load totalizer shows that Redondo was 
generating 250 megawatts of electricity at 
the moment picture was taken. 


N PAGE 1505 you met 

Henry Bennett of the South- 

ern California Edison Com- 
pany. Here is some of the instru- 
mentation at the Redondo Steam 
Station of his company, showing 
how instruments control steam- 
electric generating facilities. 


An Edison worker checks a 
burner under one of the big 
boilers. 


> 


Dispatchers see that elec- 
tricity goes over the proper 
lines to the proper loads in 
proper amounts. 
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SCALE EXPANDER FOR RECORDING 
POTENTIOMETER USES PHOTOELECTRIC 
FEEDBACK AMPLIFIER 


This amplifier was devised to increase the sensitivity of 
a standard recording potentiometer having 25-mv full- 
scale sensitivity to obtain full-scale deflection from 0.5- 
mv input. In the circuit, T is a thermocouple, VS a vari- 
able millivolt reference source, and G is a voltage-sensi- 
tive mirror galvanometer with sensitivity of 0.88 uv/mm. 

The principle used is as follows: The TC emf causes 
the mirror to move, changing the photocell emf. This emf 
is amplified and the amplified current is used to return 
the mirror to its original balance point (as in conven- 
tional self-balancing degenerative circuits). The balanc- 
ing current passes through a l-ohm and 24-ohm resistor 
in series. The l-ohm resistor is across the TC; the 24-ohm 
and l-ohm resistor are across the input to the recorder. 
Thus the recorder input is 25 times the emf generated 
across the 1-ohm resistor. 





























Light reflected from the galvanometer mirror passes 
through a wedge aperture to fall on the type 868 photo- 
cell. Because of the wedge, cell illumination is propor- 
tional to galvanometer deflection. Voltage developed by 
the photocell current across its 10-megohm load resistor 
is applied to the 6AG5 pentode grid. Plate current of the 
pentode flows (depending on its grid voltage) through the 
3000-ohm resistor and through the parallel path made up 
of a 6-v battery, and the 2975-ohm resistor in series with 
the 1- and 24-ohm precision resistors. The circuit is polar- 
ized such that any voltage across the 1l-ohm resistor 
(caused by 6AG5 plate current) will cause the galvanom- 
eter to deflect to reduce this voltage. Thus the feedback 
is negative; gain around the feedback loop is 115. 

Suppose that the voltages of the thermocouple T and 
the voltage source VS are exactly balanced, and that the 


galvanometer G is in equilibrium position with light ° 


falling on the wedge. If the 6-v battery is now connected, 
current will flow through the loop consisting of the four 
resistors, and a voltage will appear across the 1-ohm re- 
sistor. This voltage produces deflection of the galvanom- 
eter; the pentode bias is now adjusted until it draws 
current (2 ma) to exactly balance the 6-v battery, re- 
ducing the voltage across the l-ohm resistor to zero, 
centering the galvanometer. Output voltage is also zero 
for this condition, as there is no current in the 24-ohm 
resistor either. 

Suppose now that the temperature of one element of 
the thermocouple is raised, so that the thermocouple 
voltage is 0.5 mv higher than the reference voltage VS. 
Then the galvanometer will deflect, changing the incident 
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light on the photocell, and hence the bias on the pentoce. 
Plate current of the pentode will change, changing tie 
current through the 1-ohm resistor until a voltage of 0.5 
mv is developed across it, opposing the thermocouple 
voltage. Actually, not quite 0.5 mv is developed, as some 
current must flow in the galvanometer to produce output 
across the l-ohm resistor. 

As the recorder output is taken across both the 1- and 
24-ohm resistors, output is 25 times the input, or a gain 
of 25. 

Voltage Gain: 25 

Power supply: —90 to —120 v de at 2 ma quiescent; 
6 v dc battery at 0 ma quiescent; and adjustable 0 to 
—1.5 v de bias. Heater supply 6.3 v at 0.3 a. 

Source: W. Grattidge, General Electric Research Labo- 
ratory, Schenectady, N. Y.; also Review of Scientific In- 
struments, October, 1954. 


TRANSISTOR FREQUENCY STANDARD HAS 
STABILITY OF 3 PARTS IN 10° PER DAY 


Frequency drift of only 3 parts in 10° per day was 
obtained in tests of this compact battery-operated fre- 
quency standard. A single type-2517 junction-transistor 
oscillator operates with a high-precision GT-cut crystal ‘0 
produce 100-kc output frequency. Battery power is o)- 
tained from a self-contained 1.35-v mercury cell. Cell life, 
under continuous operation, is over five years. 
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CIRCUITRY 


The circuit is the heart of all electron- 
ics. Here are 3 more basic and interest- 
ing circuits. Unless marked, resistors are 
in ohms, capacitors in microfarads. 


The transistor is connected for grounded-emitter opera- 
tion, and develops 0.8 v across the tuned circuit. Collec- 
tor-voltage limiting produces excellent amplitude stability. 

Variations in phase shift, which in turn might produce 
frequency variations, were “swamped” out by connecting 
large value capacitors to the crystal terminals (0.01 and 
0.02 uf). Temperature drift is 1 part in 10° per C°. For 
tests, the entire oscillator was immersed in a flask con- 
taining crushed clear ice. This is easily done as the entire 
unit was constructed in a metal tube 7” long by 2” 
diameter. 

Frequency: 100 ke. 

Temperature Drift: 1 part in 10° per C°. 

Supply Voltage Sensitivity: 1 part in 10% per 0.1 v. 

Frequency Stability at 0°C: 3 parts in 10° per day. 

Power Supply: 1.35 v at 100 ua dc. 

Source: Peter G. Sulzer, National Bureau of Standards, 
Washington, D. C. 


MONOSTABLE MULTIVIBRATOR 


Positive or negative gate pulses are generated by this 
circuit, which was developed as a “main gate” multi- 
vibrator for radar applications. It is NBS-BUAer Pre- 
ferred Circuit PC 41 

The tube is a type 5814A miniature dual triode, a 
rugged type having superior resistance to shock and vi- 
bration. Left-hand half of the tube is normally con- 
ducting, as its grid is returned via resistors R3 and R4 
to the positive supply. Plate of this triode is direct-coupled 
to the grid of the right-hand half section through the 
voltage divider R5-R6. Capacitor C2, across R5, speeds 
u» the switching action; it is large enough to match the 
put capacity of the right-hand triode. If C2 were too 
lorge, the voltage rise at output A would be delayed. 

Plate of the right-hand triode is coupled back to the 
gid of the left-hand section via the timing circuit, made 
u» of C3 and R3-R4. These components must be temper- 
aure-stable when the circuit is used in applications re- 
cuiring stability of gate duration. 

When the left-hand triode is in its normally conducting 
s.ate, its plate voltage is low (90v) and the grid potential 


of the right-hand triode is below cutoff. Plate of the right- 
hand triode is thus at the 300-v supply potential. When a 
positive 25-v trigger is applied to the input, the left-hand 
triode is cut off, as its cathode potential is raised momen- 
tarily above its grid potential, and the timing cycle be- 

ins. Plate potential of the left-hand section rises, bring- 
ing the left-hand triode into conduction. The correspond: 
ing drop in plate potential (210 v) of this tube drives the 
grid of the left-hand section well beyond cutoff, to remain 
non-conducting until the charge on the timing capacitor 
C3 has leaked off via resistors R3-R4. When the left-hand 
triode begins to conduct, regenerative action takes over 
and rapidly returns the circuit to the quiescent, or 
normal, condition. 





OUTPUT 

















C<I in pf 
C>linupe 


Gate duration is determined by the time constant 
(R3 + R4)-C3. If R3 + R4 is made equal to 2 megohms, 
time duration in usec is equal to the value of C3 in uuf. 
Normally, duration would be changed by switching to 
different values of C3, with initial adjustment made by 
R3. For convenient adjustment, R3 should be made 
equal to about 14 R4. R3 + R4 should be kept within the 
range of 550K to 3 megohms for best results. 

Rise and decay times shown below were obtained with 
oscilloscope probe having 15-uuf capacitance. Larger 
external shunting capacitance than this will, of course, in- 
crease rise and decay times. Output A should not be con- 
nected to an external circuit which draws grid current, as 
this may interfere with the multivibrator action. In such 
circuits, an isolating buffer amplifier or cathode follower 
should be used. 

The source of input triggers should provide positive 
pulses having rise time of 0.5 usec or less, at low imped- 
ance. Normally a blocking oscillator would be used to 
provide these trigger pulses. 

Input: Positive pulses, 25 v amplitude. 

Gate Duration: 30 to 2500 usec; maximum duty cycle 
0.85. 

Output A: Positive gate, 210 v peak. Rise time, 2 usec; 
decay time 1 usec. 

Output B: Negative gate, 210 v peak. Rise time, 0.7 
usec; decay time, 10 usec. 

Stability: 5% change in plate supply voltage changes 
duration 0.8%; 10% heater voltage change produces 
0.5% change in duration. 

Power Supply: 7.8 ma at 300 v de, 0.3 ma at —150 v 
de, and 0.35 a at 6.3 v ac. 

Source: NavAer 16-1-519, Handbook of Preferred Cir- 
cuits, Navy Aeronautical Equipment, National Bureau of 


Standards, Washington, D. C 


August 1956—Instruments & Automation—Page 1535 








Fig. |. Section of typical quotation board used b 
over 400 brokerage houses in the U.S.A. to display ak 
prices. Equipment is owned and operated by Teleregister. 
Prices emanate from a central transmitting station in New 
York City, and changes appear on boards within seconds 
after they are quoted on the New York Stock Exchange. 


Fig. 2. Cabinets installed in offices of 
broker members of the Toronto Stock 


Exchange automatically displa 


current 


bid and asked prices on any fifty of the 
most active stocks selected by the 


broker. 


Magnetronic Data Handling 


The automatic stock exchange, automatic reservation sys- 
tem, automatic warehouse, automatic inventory, and automat- 
ic bank show how the demands for rapid handling of vast quan- 


DANIEL LAUGHLIN 


The Teleregister Corporation 


tities of data are met via automatic data handling systems. 


tential of its vast economy. Estimates of produc- 
tion and population demands are constantly being 
revised upwards. All evidence suggests unprecedented 


‘ MERICA is only beginning to appreciate the po- 


Fig. 3. Vertical 
magnetic data stor- 
age drum at the 
Toronto Stock Ex- 
change, used for 
storing bid and 
asked prices. 


expansion in every field of production and economic 
activity. 

A primary index of such activity is the increasing 
volume of data that must be handled, and the increasing 
speed with which the data must be handled. For example. 
we have reached the point where manual handling of 
stock and commodity transactions, airline and rail resei- 
vations, inventory control data, banking transactions, air 
traffic situations, weather reports, etc., etc., is not only 
inefficient and uneconomic but dangerous as well. The 
following typical automatic data-handling systems show 
the modern approach to today’s needs—and anticipat: 
tomorrow’s demands. Examples will be given of (1 
automatic stock and commodity exchanges, (2) autc- 
matic reservation systems for airlines and railroads, (3 
automatic warehousing and inventory control system:, 
and (4) automatic banking systems. 


Stock and Commodity Exchanges 


The Teleregister Corporation has a central transmi - 
ting station at 480 Canal Street, New York, N. Y., ser:- 
ing nearly 400 stock and commodity exchange boarcs 
throughout the country. These electric quotation boarcs 
display quotations from the nation’s leading exchange:. 
Electric impulses transmitted by direct wire actuate rela 5 
on the local boards (Fig. 1). This system, developed b / 


Presented at the Computer Clinic, Second International Automatic 
Exposition, Chicago, Nov. 14-17, 1955. 
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Fig. 4. Magnetronic Reservisor system has been handling reservations for American Airlines for four years. 


eleregister more than 25 years ago, has evolved into 
true data-processing system by the addition of storage 
end feedback devices, as examplified by the Toronto 
“tock Exchange. 


Toronto Exchange 


In 1947, stock brokers in Toronto sought a means 
whereby they could select and obtain bid and asked prices 
on certain stocks that they could select at will. Teleregister 
developed a remote input-output device operated by a 
dial selector to solve this need. The stock broker need 
only dial a code number; the impulses travel by wire into 
the Teleregister center storage system in Toronto. Within 
seconds a printer will print out, automatically, the bid 
and asked price as well as the serial number of that stock 
(for confirmation.) This permits automatic printout 
of data, on demand. 

Fig. 2 shows a typical cabinet that can be used in 
the broker’s office. Any fifty active stocks can be se- 
lected by the broker. The interrogating impulses cause 
information stored on magnetic drums (Fig. 3) to be 
relayed back to the interrogator and automatically dis- 
played on the board shown in Fig. 2. 


Airline Reservations 


Shortly after the war, American Airlines sought a 
ineans whereby agents in reservations offices could ob- 
tain rapid information regarding the availability of 
space on scheduled flights. The existing system required 
ihe agent to scan a large wall display board, a time- 
consuming operation subject to human error. Some fea- 
tures of the Toronto system were used to solve this prob- 
lem; the result was the Magnetronic Reservisor. 


“[agnetronic Reservisor—American Airlines 


The Magnetronic Reservisor installed in 1953 for 
\merican Airlines represented a milestone in the han- 
dling of reservations in the air transport industry. 
‘he equipment (Fig. 4) makes it possible for a res- 
rvation clerk or ticket agent to determine the avail- 


ability of space, within seconds, on up to 1000 flight 
legs per day for a 12-day period. 

When space is sold, one operation on the Agent’s Key- 
set subtracts the number of seats sold from the inventory 
count, which is maintained on a magnetic drum. When 
the inventory on any flight reaches zero, the computer 
circuits in the master control unit cause a printed record 
to be made. When the agent presses a “sell” button on 
his keyset, seats for the chosen flight are taken out of 
inventory. The agent can also return seats to inventory 
in event of a cancellation. 

By using redundant circuitry (two systems check each 
other) the Reservisor system has operated with 100% 
accuracy and less than 0.2% downtime since 1952. The 
system not only minimizes customer waiting time but 
also permits merchandising of alternate but equal ac- 
comodations and accelerates sale of cancelled space. 

Fig. 5 shows the console which contains the magnetic 
storage drums; Fig. 6 is a closeup of the horizontal 
drums, showing the read-record heads. 

The success of the original system is indicated by the 
fact that Teleregister is now installing a similar system 
for American, with a capacity of 2000 flight legs per day 
for a full month—about 6 times the capacity of the first 
system. Other airlines have installed similar Magnetronic 


‘Fig. 5. Console containing the Reservisor system mag- 
netic storage drums. Data are recorded in binary form 
using a polarized (plus or minus) area for each bit. 














Reservisor systems. Of course, each customer has unique 
problems. For example, the system installed for Braniff 
International Airways makes use of the airline’s existing 
communication network; the UNISEL system installed 
for United Air Lines does not use a magnetic storage 
drum for exact seat count at present—but permits addi- 
tion of this feature if desired. 


Railroad Reservations 


Railroads have similar reservation problems—but of 
much larger magnitude. 

The New Haven Railroad was the first railroad to use 
such a Magnetronic Reservisor system. Their system can 
handle up to 1000 reservations per hour; approximately 
100,000 individual space accommodations are stored on 
magnetic drums, accommodating a 31-day period. If a 
passenger does not pick up his space by midnight of the 


Fig. 6. Closeup of a horizontal magnetic data storage 
drum. Wires lead to read-record heads. 





Fig. 7. Desk-like 
control console per- 
mits over-all surveil- 
lance of Magnetronic 
Reservisor system by 
one supervisor. In 
background are racks 
containing electronic 
circuits of the cen- 
tral computer. 


last date specified, the computer automatically releases 
the space and makes it available to others. 

Time sharing of the vast communications networks 
between several railroads has been used to effect savings 
by joint use of data processors, input devices and storage 
elements, and joint maintenance. For example, coopera- 
tion by the New Haven, the New York Central and the 
Santa Fe railroads has led to a Magnetronic Reservisor 
system in which about one million individual spaces will 
be stored in memory, randomly available so that any 
agent of any of these lines can look up any space, sell the 
space, and erase it from memory. Space storage will be 
up to 7 months in advance date. 

The railroads inform us that 25,000 reservation look- 
ups per day will more than pay for the system—without 
regard to the savings of time on the part of both agent 
and passenger, nor of the increased accuracy of the 
system. In addition, extension of the system to the solu- 
tion of the problems of automatic ticketing and freight- 
car location (developments now underway) will com- 
pletely change the economic picture for the railroads. 


Automatic Warehousing 


An automatic warehousing system has been developed 
by Walter Kidde Constructors, Link-Belt Company, and 
Teleregister. In this system an overhead conveyor with 
hanging trays moves through the storage area. Each 
stock picker in the storage areas selects the same items 
repeatedly for all the different orders, each represented 
by a punched card which is placed on the tray with the 
order. 

Upon leaving the storage area the tray passes a dis 
patcher, who removes the card and inserts it in a card 
reader. Destination data on the card cause the tray t 
automatically discharge its load on the proper shipping 
bay. Savings are effected because each stock pickei 
serves only a small area and because distribution to the 
proper bay is automatic once the card is read. 


Automatic Inventory Control 


Fig. 8 shows the Magnetronic inventory control system 
designed for the B. F. Goodrich Footwear and Flooring 
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-ig. 8. Goodrich plant Magnetronic inventory control system monitors 30,000 style-size-number footwear combinations. 


Plant, Watertown, Mass. The system uses many of the 
components and principles of the Magnetronic Re- 
servisor system, and permits instantaneous determina- 
tion of more than 30,000 style-size-number combinations 
of items in inventory and on order. 

Clerks record quantities added to inventory by using 
a small key. The complete inventory or any portion of it 
can be printed out upon request, or the status of all sizes 
of one style can be displayed by indicators on a panel. 
The system can keep track of any item, of any type of 
item, of prices, etc. The output information can be made 
available at any remote location. 


Automatic Banking 


Teleregister has contracted with 3 major savings banks 
to provide systems which will automate many 
of the functions now performed manually by 
tellers. 
A typical Magnetronic savings account sys- 
tem is shown in Fig. 9. Tellers at either the 
main office or any branch are provided with 
keyset units that are tied into the data proc- 


essing unit via a distributor. Each branch SUPERVISOR'S ee. 


office requires only a standard Teletype circuit 
pair) for communication with the central 
equipment. 

By entering the account number, the teller 
commands the central equipment to display 
‘ne current balance of the account on his key- 
et. Deposits, withdrawals, interest postings 
ond other conditions then can be processed 
«utomatically. The passbook is automatically 
_pdated and each transaction recorded in the 
entral equipment. Drums and tapes are used 
9 store the required data; the desired ac- 
ount data are taken from the tape and re- 
‘orded on the drum when a transaction is 
nitiated; the account is returned to tape stor- 


age at the end of the transaction. 

During banking hours the system is used exclusively 
to process deposit transactions. During non-banking 
hours and at night the system automatically computes 
interest, processes mortgages, etc. 

The Union Dime Savings Bank in New York City will 
be one of the first banks in the country to use such an 
automation system for its banking functions. 


Conclusion 
The examples discussed show how Magnetronic data 
processing equipment, which is essentially special-pur- 
pose digital data handling and computing equipment, is 
solving basic industrial and economic problems. 
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Fig. 9. Magnetronic savings account system. 
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Fig. 1. Basic mechanical-hy- 
draulic position-control system 





comprises hydraulic actuator 





(either piston or motor), servo 
valve for controlling flow of hy- 
draulic fluid to the actuator, 
and mechanical linkage or de 
vice (left) for comparing posi 
tion of actuator and servo valve 
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Electrohydraulic Position Control 


Comparison of the elements, functions, flexibility, and perform- 
ance of electrohydraulic servo positioners with mechanical-hydraulic 
systems shows the relative advantages and disadvantages of each. 


LECTROHYDRAULIC position control for high 
Bh accuracy and high speed of response is a relative 
newcomer to the family of industrial control sys- 
tems. Therefore, comparison of the basic advantages and 
limitations with more established counterparts is in order, 
particularly with respect to mechanical-hydraulic systems 
(the electrohydraulic system is in many ways an exten- 
sion and refinement of the mechanical-hydraulic) . 
Recent developments are making electrohydraulic con- 
trol more widely applicable. These developments include: 
(1) improved electrical computing and data-storage 
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equipment, (2) improved electrohydraulic servo valves. 
(3) improved electrical position indicating instruments 
(4) the economic urge toward increased labor productiv 
ity, and (5) new system requirements not readily ful 
filled by mechanical-hydraulic systems, nor by conven 
tional electrical motor position controls. 


The Mechanical-Hydraulic System 


The mechanical-hydraulic position-control system is 
shown in Fig. 1; its equivalent block diagram in Fig. 2. 
The output load member is driven to its controlled posi- 
tion by means of a hydraulic actuator. This actuator is 
usually either a rotary hydraulic motor driving the out 
put load through a suitable gearing system, or a piston 
driving the output load directly or through a linkage. 
The piston-type actuator is shown in Fig. 1. The velocity 
of the actuator is directly proportional to the flow t 
and from the actuator. This flow is controlled by a serve 
valve. For high-performance systems a closed-cente! 
valve is generally appropriate. The final element of this 
control is a mechanical system for comparison of the 
actual position of the output member and the commanded 
position; this mechanical system opens the servo valve 
an amount proportional to the difference or error between 





COMI 





the a 
the ix 


Th 
tical 
sectio 
trical 
of thi 

Th 
simils 
‘empl 
from 
can | 
mand 
for i 

Co: 
forms 
ampli 
valve. 





AMPLIFIER 

























































































SERVO VALVE 


PRESSURE——' | 


ACTUATOR 




















OUTPUT 
POSITION 
SIGNAL 
SENERATOR 




















Fig. 3. Electrohydraulic system comprises actuator, 
electrohydraulic servo valve, and error amplifier. Ampli- 


the actual and the commanded positions. This is done by 
the input linkage in Fig. 1. 


The Electrohydraulic System 


The electrohydraulic system (Figs. 3 and 4) is iden- 
tical to the mechanical-hydraulic system in the actuator 
section. However, the error signal is determined by elec- 
trical measurement of the output position and comparison 
of this signal with an electrical command signal. 

The electrical command signal can be obtained by a 
similar instrument positioned by a mechanical input 
template. Alternatively, the input signal can be derived 
from information stored on tape; the stored information 
can be digital in nature. The difference between com- 
mand and actual output signals, or error, can be amplified 
for increased sensitivity. 

Compensating network functions for improved per- 
formance can be introduced in the servo amplifier. The 
amplifier output is applied to the electro-input servo 
valve, which produces a valve opening proportional to 
this signal (just as the mechanical valve was opened di- 
rectly by the mechanical error detector). Although the 
schematic amplifier of Fig. 3 uses vacuum tubes, ampli- 
fication can be performed by transistors or saturable re- 
actors. 

Comparison of Figs. 1 and 2 with Figs. 3 and 4 shows 
that the significant differences between these systems is 





fier network R3-R4-C> is lag network to reduce velocity 
error. Network R:-R2-C; is lead network for rate response. 


in the method of measuring the error and positioning the 
valve as a function of that error. 


Comparison of Mechanical-Hydraulic 
and Electrohydraulic Systems 


Modern electro-servo valve technology has reduced the 
lag or delay in establishing valve position as a function 
of error signal to an equivalent time constant of less than 
2 milliseconds (0.002 second). This value frequently 
compares favorably with the delay function of mechan- 
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Fig. 5. Example of electrohydraulic tracer control on a 
spar milling machine. 


Qreo 


ical-input valve mechanisms. In any event, this lag is 
usually negligible compared with other lags in the con- 
trol loop. Therefore, the mechanical input and the electro- 
input valves can be considered equivalent as far as com- 
ponent dynamic considerations are concerned. 

High-frequency variable-reluctance pickoffs or contin- 
uous-composition-element potentiometers can measure 
the position of the output member with resolutions in the 
order of 50 microinches (0.00005 inch) or better and 
with dynamic lags of 0.0002 second or less. 

Force loads on the measured member can be reduced 
to a few ounces or less. The only requirement is to main- 
tain the transducer element, weighing a small fraction of 
a pound, in contact with the measured surface. 

Where reduction of velocity error is important, an 
integrating (lag) network can be incorporated in the 
amplifier as indicated by interstage network R3, Ry, and 
C, in Fig. 3. Where reduction of transient errors in the 
presence of rapid input variations is important, a deriva- 
tive (anticipation or lead) network can be incorporated 
as indicated by input network R,, Ro, and C, in Fig. 3. 
Where smooth following of small inputs is important, 
system threshold can be improved by a dither signal in- 
troduced in the amplifier from a suitable oscillator. Fre- 
quently, 60-cycle line frequency introduced through a 
step-down transformer is a highly satisfactory dither sig- 
nal. The servo amplifier permits convenient adjustment in 
controller sensitivity (gain): to achieve optimum per- 
formance and stability. 

Once position sensing is accomplished by electrical in- 
struments, the conveying of the measured value to a re- 
mote point is simple; only wires are required rather than 
rigid links, chains, or torsion rods. Also, there is no loss 
in performance and accuracy such as may be introduced 
by linkage compliance, bearing tolerance, and gear or 
chain backlash. Once input and output are measured 
electrically, the incorporation of auxiliary control modes 
becomes extremely simple. Manual control of output ve- 
locity is accomplished by switching from a command- 
minus-feedback-signal input (to the amplifier) to a man- 
ual potentiometer input. Switching to a fixed-reference- 
voltage input drives the output to a fixed reference posi- 
tion for possible production ‘of parts with constant co- 
ordinates, and permits elimination of the command niem- 
ber. 
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Simple resistor-capacitor input networks can be ar- 
ranged for switching to fixed output feed speeds, again 
eliminating the variable-profile command member when 
linear variation of the output coordinates is needed. 

In summary, the new elements of flexibility and pos- 
sible performance advantages introduced by use of an 
electrohydraulic system are: 


1. Reduction of instrumentation loads on input and 

output members. 

. Reduction of velocity error through integrating net- 
work. 

3. Reduction of transient error through derivative net- 

work. 

. Reduction of threshold limit by dither. 

. Increased design flexibility through elimination of 
mechanical linkages. 

. Improvement in accuracy and resolution due to 
elimination of backlash and compliance of mechan- 
ical feedback system. 

7. Increased flexibility of servo sensitivity through 

facility of adjustment of servo amplifier. 

. Increased ease of incorporating auxiliary modes of 
input through simple electrical signals applied to 
the amplifier. 

The price that must be paid for these advantages is 
directly related to increased degree of flexibility and 
complexity introduced. This price is exacted in three 
general areas. First, a greater cost of initial system de- 
sign and development may be introduced. Second, the 
electrical equipment may raise the total cost of hardware 
over that for a mechanical-hydraulic control. Third, ade- 
quate maintenance for the system must be provided. 


Applications 


Applications for electrohydraulic servo systems are 
where the total costs of the installation and/or the over- 
riding importance of high performance make the some- 
what higher initial costs of the control system econom- 
ically justified. Examples are large machine tools, test 
cell installations for engines, transfer and work posi- 
tioning installations for precise control and high volume 
production, and positioning of large valves for continu- 
ous process industries. 

A typical example of an application where electro- 
hydraulics proved itself attractive is a positional “tracer” 
control for a spar milling machine manufactured by 
Farnham Division of Wiesner-Rapp Corporation (Fig. 
5). This machine features horizontal, vertical, and twist 
or angular control of each of several cutting heads travel- 
ing on one or more carriages along a milling bed up to 
104 feet in length. The command templates were secured 
to the bed. 

The weight of the vertically controlled milling head 
and cutter plus slide mechanism is approximately 8,000 
lb. Reasonable limitations on size of structure, etc. result 
in a mechanical natural frequency in the order of 6 to 8 


‘cps. Design considerations precluded direct mechanical 


linkage on the vertical control. Accuracy and perform- 
ance requirements made a mechanical-hydraulic servo 
marginal even with relatively ideal feedback linkage 
design. Also, higher cutting speeds were possible with an 
electrohydraulic system, which was chosen for the appli- 
cation. Similar potential advantages exist for electro- 
hydraulic positioners for control valves in the process 
industries. 

Further cross-fertilization of ideas and problems in the 
industrial control field will lead to an ever widening circle 
of applications, as shown by this comparison of basic 
performance features of electrohydraulic systems with 
more established systems. 





Dynamic Response 


The following important papers were presented at the 
ASME Instruments & Regulators Division Conference, 
?rinceton, N. J., March 26-27, 1956. Copies are available 
from the American Society of Mechanical Engineers, 
29 W. 39 St., New York 18, N. Y. until Jan. 1, 1957. 
Price: 50 cents per copy; 25 cents to ASME members. 


i. Determination of the Characteristics of Multi- 
Input and Nonlinear Systems from Normal Op- 
erating Records, by T. P. Goodman (MIT). Paper 
56—IRD—17. 

A method is presented for discovering, from the ran- 
dom variations in normal operating records, the impulse 
responses, or weighting functions, relating an output of 
a system to two or more inputs that are mutually corre- 
lated. This method makes use of the statistical auto- 
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Block diagram of a delay-line synthesizer (DLS), a tapped 
alectronic delay line device for obtaining a system's im- 
pulse response (weighting function) by deconvolution. 














‘orrelation and cross-correlation functions of the ‘system 
inputs and outputs. From these correlation functions, the 
weighting functions are obtained by a process of decon- 
volution by means of an electronic delay-line synthesizer. 
[he method is described first for linear systems and is 
then applied to nonlinear systems. It is an extension of a 
method presented in an earlier paper for discovering the 
weighting function of a linear system with one input. 


2. Optimum Nonlinear Control, by R. Oldenburger 
(Woodward Governor Co.). Paper 56—IRD—13. 


This paper is concerned with the response of a con- 
trolled system after an initiating disturbance has died out. 
Such a transient is obtained, for example, when the load 








Optimum transient for instant change in setting of con- 
trolled variable has no overswing or underswing. There 
is a unique transient such that all criteria of automatic 
control theory for optimum transients are satisfied simul- 
taneously. 


on a prime mover is suddenly rejected or the speed 
setting of an engine governor is instantly switched to a 
new value. It is assumed that the rate of change of the 
controlling variable with respect to time is bounded, and 
that the maximum rate of change can be obtained arbi- 
trarily. Thus the speed of a hydraulic governor servo is 
limited. The best return to equilibrium (minimum over 
or underswing, minimum duration of the transient, etc. ) 
can be obtained under rather general conditions by hav- 
ing the servo or its equivalent travel only at maximum 
or zero speed. Control functions exist which give the op- 
timum transients. These functions are nonlinear. The 
results of theoretical studies to enable the control de- 
signer to obtain optimum or nearly optimum transients 
are given here along with practical compromises. All re- 
sults have been verified in the laboratory with physical 
devices (governors) of various kinds and automatically 
controlled systems. 


3. Physical and Mathematical Mechanisms of In- 
stability in Nonlinear Automatic Control Sys- 
tems, by R. E. Kalman (Columbia Univ.). Paper 56 
—IRD—16. 


This paper is a critical examination of the stability 
problem in automatic control systems containing non- 
linear elements. An attempt is made to classify and iso- 
late essentially different phenomena, and to illustrate 
each type by means of simplified but representative ex- 
amples. Particular attention is paid to the effects of sys- 
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Positional servomechanism in which output element pos- 
sesses inertia and is subject to combined Coulomb and 
viscous friction. 


tem parameters and system inputs in provoking or de- 
stroying instability. The phenomena discussed are so 
diverse that they defy any over-all conclusions. Still, it is 
hoped that the classification adopted here will be of help 
in recognizing important and unimportant aspects of 
problems in nonlinear control-system design. 


4. Design’ and Analog Computer Analysis of an 
Optimum Third-Order Nonlinear Servomech- 
anism, by H. G. Doll and T. M. Stout (Schlumberger 
Inst. Co.). Paper 56—IRD—10. 

Much interest has been shown recently in deliberately 
nonlinear control systems, including a class of pro- 
grammed control systems. The design objective which 
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Block diagram of programmed control system, showing 
two-variable function generator whose output is the 
torque (computed from equation) which must exist for 
each combination of e and é on an optimum trajectory. 


distinguishes these systems is minimization of the re- 
sponse time for step inputs by proper automatic timing 
of relay operations. For a second-order relay servomech- 
anism, the required switching relation is expressed by a 
curve in a two-dimensional phase plane which can be 
realized by a one-variable function generator in combina- 
tion with linear elements. For a third-order system, the 
switching relation is expressed by a surface in a three- 
dimensional phase space and requires a two-variable 
function generator for its realization (see illustration). 
The switching surface is computed in this paper for an 
idealized third-order positioning servomechanism having 
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an output member characterized completely by its mo- 
ment of inertia and a torque which varies linearly with 
time between two limits; small-signal nonlinearities such 
as backlash or relay threshold are neglected. An electro- 
optical two-variable function generator is employed in 
an analog computer study of this system. For purpose of 
comparison, two alternative models of control are also ex- 
amined. The system using programmed control shows the 
expected superiority for step inputs, the advantage being 
greatest for small step magnitudes. For sinusoidal o1 
random inputs, programmed control is superior when 
the input amplitude and/or frequency are low but ex 
hibits some anomalous behavior for large amplitudes 
and/or frequencies, which result in inferior performance. 
Parameter tolerances for programmed control systems 
are somewhat less severe than anticipated. 


5. Representation of Nonlinear Functions of Two 
Input Variables on Analog Equipment, by D. A. 
Elliott (Curtiss-Wright Corp., Propeller Div.). Paper 
56—IRD—11. 

When an analog operator who has been solving prob- 

lems on a linearized basis begins to employ nonlinear 

components to represent a wide range of operation of the 
simulated system, it soon becomes apparent that many 


vy=f (vx + 0c.) 





+ Vx, vours——— * 


+ DC. 
Vx g FUNCTION Vv: 
GENERATOR 


Xo wane 











Standard function generator with one input (Vx) devel- 
ops solid-line curve representing function of one variable. 
Addition of 2nd input (d.c. in this case) causes horizontal 
shifting of curve. 


of the key relations in the system are nonlinear functions 
of two or more input variables. Function-generating 
equipment that will develop nonlinear functions of a 
single input variable are now available for many types 
of analog equipment, but equipment that will directly 
generate three-dimensional families of curves as arbitrary 
nonlinear functions of two input variables exist only in 
a few cases of highly expensive specialized equipment. 
Some methods also have been described for developing 
three-dimensional curves by reworking standard func- 
tion-generating equipment to perform the additional 
mathematical operations required by a second input 
variable. 


6. Experiments with Optimalizing Controls Ap- 
plied to Rapid Control of Engine Pressures with 
High-Amplitude Noise Signals, by G. Vasu (Na- 
tional Advisory Committee for Aeronautics). Paper 
56—IRD—14. 
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Block diagram of optimalizer control. A sinusoidal signal 
was introduced (at the fuel servo input). The “control” 
block causes the fuel servo to seek the peak on a curve of 
pressure vs fuel flow, which is an optimum operating point. 


Optimalizer control principles were applied to the con- 
‘rol of a flight-propulsion system. The control system 
‘escribed metered the fuel flow to an engine in such a 
nanner as to cause the engine to seek a maximum pres- 
ure. Experimental data are presented illustrating the 
ontrol behavior for a range of flight conditions, for 
arious control settings such as gain and integral time 
-onstant, for various amounts of filtering, and so on. 


7. Nonlinear Analog Study of a High-Pressure 
Pneumatie Servomechanism, by J. L. Shearer 
(MIT). Paper 56—IRD—1. 

A detailed analog simulation was made in order to 
svaluate the effects of nonlinear valve characteristics, 
nonlinear ram-chamber compliance, and coulomb friction 
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Schematic diagram showing important variables in pneu- 
matic system. 


in the ram on the dynamic performance of a high-pres- 
sure pneumatic servomechanism that has been studied 
previously with a linearized analysis. This analog study 
revealed that a major part of the discrepancy between 
measured frequency-response characteristics and the fre- 
quency-response characteristics computed from a linear- 
ized analysis is caused by coulomb friction in the ram. 
Although the system is decidely unsymmetrical when the 
ram moves near one end of its cylinder, the over-all dy- 
namic characteristics are nearly the same as when the 
ram moves near its center position. Thus a simple linear- 
ized analysis of ram-chamber characteristics, which is 
possible only when the ram is near its center position, is 
applicable throughout most of the operating range of the 
ram. The nonlinear characteristics of the control valve 
did not seem to be significant in the problem because 
large pressure differences across the ram never were re- 
quired to drive the mass load. 


&. Electrohydraulic Servomechanism with an Ul- 
trahigh-Frequency Response, by D. P. Eckman 
(Case Institute of Technology) ; C. K. Taft and R. H. 
Schuman (Warner & Swasey Co.). Paper 56—IRD 
—8. 


This paper presents an analysis of a positional servo- 
mechanism of very high performance. This control em- 
ploys an electronic error transducer which actuates a 
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Block diagram of electrohydraulic servomechanism. 


pilot valve by means of an amplifier and a torque motor 
to position a hydraulic cylinder. The control was to have 
a frequency response whose amplitude ratio was unity 
(1) to 200 cps at an amplitude of 0.001 in. with 100-lb dry 
friction and a load mass of 200 lb. These specifications 
were exceeded by the control described. The optimum 
open-loop gain and the closed-loop frequency response 
are determined by linearizing the system equations and 
using Laplace transform methods. The system also was 
analyzed by solving the nonlinear equations on an elec- 
tronic analog computer to determine optimum gain, tran- 
sient response, and frequency response. A comparison 
of the results indicates that for input signals which cause 
the control to operate outside the region in which the 
linearizing assumption apply, the linear analysis still 
gives results which agree with those of the nonlinear 
analysis within a factor of three. 


9. Nonlinear Integral Compensation of a Velocity- 
Lag Servomechanism with Backlash, by C. N. 
Shen, (Thayer School of Engr.); H. A. Miller and 
N. B. Nichols (Raytheon Mfg. Co.). Paper 56—IRD 
—3. 

When backlash is encountered in a velocity-lag servo- 
mechanism, the system may become unstable. The loop- 
gain limitation imposed is becoming unacceptable with 

















The nonlinear system with nonlinear integral control. 


increasing requirements for following steep ramp inputs 
as in certain machine-tool-control applications. Integral 
compensation is not applicable since with backlash oscil- 
lations result. This paper analyzes an attempt to over- 
come this difficulty by intentionally incorporating a sec- 
ond nonlinearity, a dead zone in the input to the integra- 
tor. Results are given which allow the approximate tran- 
sient response of certain systems to be obtained quickly 
and the question of stability is considered. Finally, an 
example of its application is given along with a discussion 
of several practical factors involved. 
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Fig. |. View from discharge side shows the 3 new slab- 
heating furnaces at Weirton Steel Co. Furnaces were 
built by Surface Combustion Corp. 


Fig. 2. Control panel for one furnace. Top row (left to 
right) contains temperature recorder-controllers for each 
of the 3 zones, the combustion-air temperature recorder- 
controller, and a 2-point pressure recorder for gas and air. 
Bottom row contains fuel flow and fuel/air ratio recorder 
for each zone and (bottom right) furnace pressure re- 
corder. 


Combustion Control of 


Control of slab heating furnaces includes control of (1) zone 
temperature, (2) gas pressure, (3) furnace pressure, (4) com- 
bustion-air temperature, and (5) fuel/air ratio for each zone. 





HREE NEW SLAB FURNACES were included in 

Weirton’s reconstruction program started in 1954, 

designed to increase production. The furnaces, each 

with a capacity of 200 tons of slabs per hour, were re- 
quired to heat the steel for a larger hot strip mill. 

The furnaces (Fig. 1) are quadruple-fired, with all the 
burners firing toward the charging end of the furnace. 
The furnaces are divided into three zones. The soaking 
zone is equipped with two sets of burners, the other two 
zones have one set each. The furnaces are 93’ long, 
measured inside from the charging door to the discharge 
slope. The inside width from wall to wall is 28’. Capacity 
of furnaces is 200 tons of slab per hour per furnace. 
The maximum slab dimensions are 8” thick, 26’ long 
and 50” wide; maximum slab weight thus is 30,000 lb. 

Fuels used are coke-oven gas, mixed gas (natural gas 
and air), and fuel oil. The fuel rate is approximately 
3,500 cu ft of 500-BTU gas per ton of steel. With an aver- 
age fuel input of approximately 400,000,000 BTU per 
hour per furnace, and a preheated air temperature of 800 
to 1000°F, 300,000 pounds per hour of combustion air 
and 260,000 pounds per hour of flue gas are required. 

Instrumentation on each quadruple-fired furnace con- 
sists of 3 temperature recording-controllers (for the three 
zones of the furnace), controllers for gas pressure, fur- 


Presented at Conference on Instrumentation for the Iron & Steel In- 
dustry, Pittsburgh, 1956. 
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nace pressure, combustion-air temperature, and fuel/air 
ratio, all of which are panel mounted. The combustion 
control equipment is separately housed in boxes in the 
basement, one for each furnace, containing gas and 
pressure regulators, hydraulic pumps, reservoirs, valves 
and gages. Regulator settings are changed pneumatically 
from the control room. 


Control Panel and Fuel Control Housing 


Fig. 2 shows the cubicle type control panel for one 
furnace. Here we record and control zone temperature, 
gas pressure, furnace pressure, combustion-air tempera- 


‘ture, and fuel/air ratio. At upper left are the round-chart 


temperature recorders for the 3 zones, and separately 
housed pneumatic control units. Zone fuel flow and fuel/ 
air ratio recorders are immediately underneath. The 
fourth instrument in the upper row is the combustion-air 
temperature recorder-controller. The next instrument (in 
the right-hand upper corner) is a 2-point pressure re- 
corder for gas and air. In the lower right-hand corner is 
the furnace pressure recorder. The manual/automatic 
switches are also located on the panel. Note the absence 
of any combustion-control equipment. 

Fig. 3 shows the fuel control equipment, which is lo- 
cated in a compact housing in the basement. Combustion 
control, gas and furnace pressure regulators, hydraulic 
pumps, reservoirs, valves, gages, etc., for one furnace are 
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Fig. 3. Fuel control equipment for one furnace includes 
jet-pipe-type hydraulic fuel/air ratio controller (left), gas 
and furnace pressure regulators, hydraulic pumps, reser- 
voirs, valves, etc. This equipment is thea in the base- 
ment. 


Slab Furnaces 


ROBERT A. FRANCY 
Weirton Steel Co. 


receiving regula- 
tor, which posi- 
tions a butterfly 
valve in a zone 








neatly arranged together. A non-inflammable hydraulic 
fluid, Pydraul F-9, is used in these systems. Regulator 
settings are varied by a pneumatic positioner which in 
turn is positioned by air loading pressure from the panel- 
board. The regulators are equipped with an Askania 
“Type B” valve with solenoid operators so that it is pos- 
sible to open or close the gas valves by turning the 
manual/automatic switches in the control room. 


Temperature Measurement and Control Systems 


Temperature in the soak and top zones is measured 
by “Ray-o-tubes” sighting on a protection tube of silicon 
carbide with a flat-end fyrestan liner. For the bottom zone 
the sighting tube is placed in the side wall of the furnace 
about 10’ away from the burners and 5’ above them. 
“here is a special tile in these locations for the sighting 
tube. The hole through the tile is recessed on the furnace 
side so that the effect of the cooler part of the wall is 
minimized, 

The output air from the temperature controller is 
connected to a “Type BAL” Hagan receiving regulator 
\-hich in turn positions the butterfly valve in a zone com- 
bustion-air line. Fig. 4 shows one of the regulators and 
ihe connections. The combustion-air flow is measured by 

Pitot tube inserted in the air line. This flow is used 
‘o control the fuel flow via a fuel/air ratio positioner. 

Air temperature is measured with a thermocouple lo- 
ated just downstream from the combustion-air blower. 





Fig. 4. Hagan 
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Fig. 5. Combustion-air flow and fuel/air ratio control 
system for one zone. Combustion-air flow is controlled 
by zone temperature controller. Ratio positioner (See Fig. 
7) is controlled by a totalizer that is made responsive to 
combustion-air temperature and remote ratio setter. 
This totalizer is on panel. 


The controller has adjustable proportional band and 
manual reset. The output of this instrument is used to load 
a Hagan totalizer and, in turn, a “Type BAL” receiver 
regulator to position a damper in the cold-air inlet line 
ahead of the blower. 

‘ The fuel/air ratio is also corrected by air temperature. 
Fig. 5 shows how this correction is made: Air pressure 
from the Conoflow manual loading station is fed into 
the #3 chamber of a Hagan totalizer (P;). This cham- 
ber is opposed by a chamber connected to air supply 
(P,). Thus any pressure change originating from the 
manual loader is relayed through the totalizer to the 
ratio positioner in the basement; this changes the ratio 
slider on the regulator. Loading pressure from the com- 
bustion-air temperature controller is sent into the totalizer 
at P,, with the result that the output pressure is now a 
function of the two input pressures, or Py = P, + 1.8P3. 
Thus any air temperature deviation from the standard 
700° F set point causes a small change in the ratio set- 
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Fig. 6. Cold-air damper is controlled by Hagan totalizer 
which is_made sensitive to changes in combustion-air tem- 
perature (chamber P,). Tank and needle-valve arrange- 
ment between P, and P; produces reset action. 


tings in the various zones to compensate for thinner or 
denser air. 

The action of the totalizer in operating the cold-air 
damper is shown in Fig. 6. The output signal from the 
combustion-air temperature controller enters the totalizer 
at P,. Air supply is fed into Py, and a connection is made 
between P, and P, via a volume-tank-and-needle-valve 
arrangement that produces reset action. Spring loading 
at P, allows a shift of the receiving regulator with re- 
spect to the original input signal. As it is impossible to 
adjust the throttling range in the air temperature instru- 
ment without upsetting the correction device described, 
the purpose of the totalizer is to permit a manual reset 
action without upsetting the former if the controlled tem- 
perature deviates too much from the set point. 

The control of air temperature is not ideal; it tends to 
fluctuate due to the lack of automatic reset in the control. 
However, the correcting action of the totalizers keeps the 
fuel/air ratio in proportion. 

Action of one zone combustion regulator is shown in 
Fig. 7. As explained previously, the positioner moves the 
ratio slider as a result of a signal through line E from 
the totalizer on the control panel. Lines A and B are im- 
pulse lines from the metering: Venturi in the zone com- 
bustion-air line. Lines C and D are loading lines from the 
orifice in the zone gas line. A demand for more or less 
heat from the zone temperature recorder-controller re- 
positions the zone air flow control valve. This results in a 
loading change on the air diaphragm, a repositioning of 
the jet pipe, and a corresponding hydraulic signal. The 
signal is transmitted through either line 1 or 2 to a hy- 
draulic cylinder which repositions the zone gas butter- 
fly valve. Thus the amount of gas flow to any zone of the 
furnaces depends on the amount of air flow to the zone, 
plus or minus the amount of gas the heater has changed 
manually on the ratio setter, plus or minus the correc- 
tion applied by the air-temperature controller due to a 
change in combustion-air temperature. 

A wiring diagram of the gas control is shown in Fig. 
8. Power is supplied to the individual zone gas regulators 
through a holding circuit composed of an interlock on the 
combustion-air blower, an oil-pressure switch, instrument 
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Fig. 7. Zone combustion (fuel/air ratio) regulator is 
Askania jet-type controller. Signals A and B are com. 
bustion-air-flow signals; signals C and D are gas-flow 
signals. Ratio is set by signal E from totalizer on contro! 
panel (shown in Fig. 6). 


air pressure switch, a main-line gas-pressure switch, and 
a holding circuit on the gas relay. Changing the position 
of the manual/automatic switch energizes the solenoids of 
the “B” valve to produce the desired action by means of 
the hydraulic cylinder. 

Upon failure of any of the holding circuit components, 
relay CR-1 drops out, releasing CR1-1 and picking up 
CR1-3 and -4, which puts power on the zone gas regu- 
lator solenoids to drive the zone gis valves closed. Under 
normal operating condition, the solenoids are de-en- 
ergized. In event of total power failure, a solenoid valve 
in the fuel control housing opens, and stored hydraulic 
power is applied to the main furnace gas valve to drive 
it closed. 
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Fig. 8. Gas control wiring diagram with safety interlocks. 





BRUSH announces... 


NEW PRECISION 
MAGNETIC HEADS FOR 
CRITICAL RECORDING 
APPLICATIONS 


Brush now offers a new design concept in multi- 
channel magnetic heads which provides extremely 
close tolerances to assure accuracy in recording and 
reproduction. These heads have already been proven 
in exacting airborne and missile applications. 


ADVANTAGES 


® Uniform output assured by close mechanical 
tolerances on track width and channel spacing 
-»- + .002 in. maximum. 


® Channel-to-channel timing accuracy provided 
by precise gap alignment... .0001 in. maximum. 


® Crosstalk minimized by full shielding. 


® Sustained accuracy under severe operating condi- 
tions assured by our new construction techniques. 


— 
— 
— 

— 
— 





AVAILABILITY 


Brush offers these heads in three designs: providing 
7, 8, or 13 tracks per inch. Heads may be interlaced 
to provide up to 25 tracks per inch. Modifications or 
new designs using this construction technique may 
be made to your requirements. Consult Brush on 
your magnetic head needs—write Brush Electronics 
Company, Department A-g0, 3405 Perkins Avenue, 
Cleveland 14, Ohio. 





400X enlargement shows high precision 
gap and track construction. 





BRUSH ELECTRONICS COMPANY 


3405 Perkins Avenue, Cleveland 14, Ohio DIVISION OF 


CLEVITE 


CORPORATION 





ELECTROWICS 

















For more information circle 61 on inquiry card. 
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“Doelcam— 


MAGNETIK NULL INDICATOR 


The Sensitivity of the Galvanometer 
without any of its Limitations 


The Doelcam Magnetik Null Indicator, Model 2HG-1, is both a null 
balance detector and a linear deflection indicator. It may be used as 
either a low-level laboratory instrument where accurate null measure- 
ment is important, or as a fast measuring production test instrument 
where linear off-balance readings and ability to withstand rough usage 
are essential. All around improved performance is achieved by use of 
the unique Doelcam Second Harmonic Magnetic Converter as the 
input modulator. 


Write for Bulletin N1-4 


“Doelcam- 1400 SOLDIERS FIELD ROAD 
ADIVISION OF MINNEAPOLIS-HONEYWELL BOSTON 35, MASSACHUSETTS 


Instruments for Measurement and Control 
Synchros * Gyros °* Accelerometers * Amplifiers * Microsyns * Servo Motors 


For more information circle 62 on inquiry card. 
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WESCON SHOW 
Booth 237 














PERFORMANCE 
CHARACTERISTICS 


ISOLATED INPUT: Input terminals are iso- 
lated from chassis and circuit ground. 


HIGH SENSITIVITY: 2 Microvolts per divi- 
sion, 0.003 Microamperes per division. 


HIGH CONVERTER FREQUENCY: 2500 cps 
carrier, Insensitive to 60 or 120 cps pickup. 


LOW NOISE LEVEL: Less than 2 Microvolts 
equivalent input. 


EXCELLENT STABILITY: Zero drift less than 
1 division per hour. 


INDEPENDENT OF LINE VOLTAGE: No ob- 
servable drift or change in sensitivity for 
line variations from 105 to 125 volts. 


PROPORTIONAL DEFLECTIONS: Linearity 
over full scale range is 5%. 


POLARITY SENSITIVE: Zero-center mirror- 
scale meter for polarity sensing measure- 
ments, 


QUICK READING: Time constant of less than 
1 second. 


RUGGED: Not damaged by over-range of 
45 voits d-c, 


LOW MAINTENANCE: Only one vacuum: 
tube. No moving parts except meter. 











NOW...no knife edges 
to cut performance 


NEW... Displacement-Type 
LIQUID LEVEL CONTROLLER 


Nobody thought it could be done: In one 








sweeping new approach Kieley & Muelle 
has climinated the knife edge .. . biggest 
trouble spot in dispkacement principle 


instrumentation. 








In place of knife edges which dull in time, 
the K&M Flexotrol introduces the torque 
table. Its perfectly centered always... 
requires less torque, ICs free-turning .. . 
only 4 required. Yet it doesn’t have a 
single spot for gunk to collect requiring 
maintenance, affecting accuracy. A torque 


tube is employed .. . still the controller is 


actuated by a torque rod that does not 


For installation and operating twist. Both torque tube and torsion table 
CORVORIORERS the Flexotrol Con- legs are Inconel-X ... a special material 
troller is reversible and rotatable ‘ 

. . . but something more: optional 
mechanical indication, independ- Five million cycles has shown no 
ent of the amen ‘system, s itasstiiaineimaicar 

your final and positive check. 
Available with all control features 
including automatic reset. 


resisting corrosion and fatigue alike. 


The full story is in Bulletin 156-1. 


Send foryour copy. 








KIELEY & MUELLER, INCORPORATED 4 


64 Genung Street e Middletown, New York 

















diaphragm control valves and regulators for over 75 year: 


PD nb ve 


‘or more information circle 63 on inquiry card. 
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Pic Preview of 
11th Annual ISA Exhibition 








+ 


* 
rad 


A. W. Cash Co. (Cash Standard 
will show new valve mounted indicating 
controller with proportional band and 
differential gap. Other new products are 


@The Bristol Company will announce several new products, including: a new system of 
loading panels, recording controllers, 


telemetering instruments that totalize several flow measurements, correct for temperature, 
pressure, specific gravity and supercompressibility, and provide a corrected flow value; a and recorders. oe 
remote, integrating, 7-digit counter for use with pneumatic transmission systems; a new For sae hy ee 902 
high-stability, wide-band pneumatic controller; new high-speed self-balancing recording po- 
tentiometers that give full-scale traverse in 0.4 seconds; and a new self-balancing electronic 
potentiometer that provides a continuous record on a 3" strip-chart. 

For more information circle 901 on inquiry card. 


é Bailey Meter will display a 
new differential pressure 
transmitter that extracts 
square root and sends out 


linear signal. 
For more information circle 
903 on inquiry card. 


Hallikainen-Shell Chroma- 
graph for the analysis of 
gases, liquefied gases and 
liquids is shown here and 
will be displayed with other 
Shell designed instruments 
' such as a temperature con- 
Ee pa TO AK 4 . + troller, a recording vis- 
RECEIVER ae : cemeter and a vapor-pres- 
: : sure recorder. 
For more information circle 


AIR SUPPLY w ; | i 904 on inquiry card. 
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Consolidated Electrodynamics Corp. @ New, portable, leak detector for evacuated CEC booth will also feature the 
will introduce their new “Chromato- or pressurized systems will also be among CEC “Datagraph", a new direct-writing os- 
graph" for quantitative and qualitative products at the show. cillograph that provides instantaneous 
analysis of gases and volatile liquids. For more information circle 905 on inquiry card. permanent recordings of frequencies up 


For more information circle 905 to 250 cps. 
on inquiry card. For more information circle 905 
on inquiry card. 


New ''Tel-Flo" meter for purging lines, a new 
@mercary vacuum and pressure indicator for 
ranges up to 100 inches, and a new absolute 
pressure indicator will be featured by the Ueh- 
ling Instrument Co. 
. For more information circle 906 on inquiry card 




















@& Minneapolis-Honeywell's Industrial Division  -@ Temperature controllers made by Burling oper- 
will exhibit a new flow-and-liquid-level transmit- ate by differential expansion of two concentric 
ter for use on 5 to 25 inches of water at static tubes. 
pressures to 200 psi and also introduce small, For more information circle 908 on inquiry card. 
high-pressure diaphragm control and hand 
valves. 

For more information circle 907 on inquiry card. 








ADJUSTABLE — 
SEAL SPINDOLE™ 


O-RING << 
GasneT =f 


TUBE 
GASKET SEAL 


PYREX 
METER TUBE 


“*Radiation, Inc. will show its new 
ADAR (analog-to-digital-to-analog) _re- 
cording system. 
For more information circle 909 
} TEFLON 


on inquiry card. Pd son | 
: : 


ADJUSTABLE 
NEEDLE CONTROL 
VaLve 


nt 














Brooks Rotameter 
Co. will display 
the armored flow 
indicator Model 
3602, and the Sho- 
Rate "50" purge : 
meter. @@BOSCAR's E, J, and N (ballistic film 
For more information Bf; analyzers and recorders) are Benson-Lehner's 
circle = pio ay featured new products. 
j For more information circle 911 on inquiry card, 
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Servo Corp. of America will 
give three products their pre- 
miere: (Top) electromechanical 
assembly kit; (Right) multiple 
signal generator; and (Top Right) 
Model IR-2 Servotherm infrared 


radiation pyrometer. 
For more information circle 912 
™ On Hfaviry card. 


@ Century Electronics & Instruments 


the new Model 420 24-channel electrophotographic 


recording oscillograph. 


For more information circle 915 on inquiry card. 


wvewwewwewew 


will display 


@Genisco, Inc. will have its new rate 
of-turn table (Model 347) for testing 
rate gyros on exhibit. 


For more information circle 913 
on inquiry card. 


etc 


@Kollmorgen Optical will have a nev. 
line of borescopes on exhibit ranginc 
from needle size to large industrial types 


For more information circle 914 
on inquiry card. 


“@ Displacement potentiometer Series 2242, inter- 
changeable with dial gage, and subminiature series 


2131 are new products of Colvin Labs. 


For more information circle 916 on inquiry card. 


@&|mperial Brass will exhibit a new tube 
cutter for nylon tubing and a one-to-ten 


tube rack and bend holder. 


" pwwewervewwe 
S2eveeeeee 


@ William Miller Instruments will dis- 
play a new de chopper-stabilized ampli- 
fier featuring a 10 step attenuator, cur- 
rent overload indicator and zero adjust- 
ment. 
For more information circle 917 
on inquiry card. 


Page 1554—IJnstruments & Automation—Vol. 29 


‘The Tinsley gage to be displayed by 
James G. Biddle Co. measures non-mag- 
netic coatings on ferrous bases. 


For more information circle 918 
on inquiry card. 


For more information circle 919 
on inquiry card. 


Diehl Mfg. Co.'s new induction 
potentiometer is operable at 70,- 
000 feet altitude without pressuri- 
zation. 


For more information circle 920 
on inquiry card. 





# Fenwal's new feature product is the Unit Ther- 
mi:tor Controller-Series 53000. 


For more information circle 921 on inquiry card. 


@Wheelco Div. of Barber-Colman will 
unveil its new Amplitrol, Series 150 non- 
indicating potentiometer controller es- 
pecially suited for batch process work. 


For more information circle 922 
on inquiry card. 


New "MiniMite’, portable potenti- 
ometer indicator will be shown for the 
first time by Thermo Electric Co. The 
four pound instrument has a 23!/” 
scale and is used for direct measure- 
ment of temperature, or as a comparison 


instrument to check other millivoitmeter 
or potentiometer-type instruments. 
For more information circle 923 


on inquiry card. 


W. A. Kates Co. will 
introduce its new air 
operator for set point 
adjustment which per- 
mits integration of the 
Type SA regulator into 
any 3-15 psig air con- 
trol system. 

For more information 
‘ circle 925 on inquiry card. 
New digital magnetic tape handlers with tape 
speeds up to 75"/s and 3 millisecond starts and 
stops will be featured by the Potter Instrument Co. 

For more information circle 924 on inquiry card. 


@This new pyro micro-optical pyrometer has 
been designed by Pyrometer Instrument Co. to 
measure temperatures over 700°C (1300°F) from 
targets less than 0.001" dia. Its portability allows 
it to be taken from the lab for general plant 
applications. 

For more information circle 928 on inquiry card. 


@® Brookfield Engineering Labs. will dis- 
ply their new explosion proof viscome- 
te: designed expressly for Class 1, Group 
D ‘ocations in the chemical industry. 


For more information circle 926 
on inquiry card. 


“@ A new single-meter-type vacuum 
gage, 0-100 microns Hg full scale, is 
Hastings-Raydist latest development. 


For more information circle 927 
on inquiry card, 
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fF. W. Dwyer Co. will exhibit their new 
No. 400 Meter which measures air velocity 
and static pressure, and Gage No. 172 to 
determine blower speed for residential air 
conditioners. 

For more information circle 929 on inquiry card. 


@Southwestern Industrial Electronics 


(SIE) will display its Model DRF Flow Indi- 
cating System with magnetic amplifier com- 


puter. 
For more information circle 930 on inquiry card. 


@The Moore Products Co. booth will fea- 
ture this new valve positioner that uses a 
pneumatic force-balance system to position 
the valve-motor piston and uses the output 
of any dc electric controller. 


For more information circle 931 on inquiry card. 


PERIYAR eesti Ri mire ise 


a: 
General Precision Lab will have its new closed-cir- Fier 
cuit precision television system Model PD-150 on dis- dentin 


play. For mor 
For more information circle 933 on inquiry card. 


Foxboro's array of new + 
products will include 
the stacked-diaphragm 
flowmeter Type 37, the 
Type 16A pneumatic 
speed transmitter with 
a signal linearly propor- 
tional to rotational 
speed, the Model 56-I 
pneumatic computing 
relay, the correction- 
free gas density cell, 
and a I" magnetic 
flowmeter (not illus- 
trated.) 
For more information 

circle 934 on inquiry card. 


An automatic top reading tank gage for high 
pressure service up to 300 psig will be featured 
by The Vapor Recovery Systems Co. 


For more information circle 932 on inquiry card. 


U. S. Gauge Div. will 
introduce a new series 
of test gauges, a newly 
designed series of low- 
pressure diaphragm 
gauges, a pneumatic 
transmitter, and their 
Gotham cut-cam pro- 
gram recording con- 
troller. 


_ For more information 
circle 935 on inquiry card. 
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@ Standard Electric Time Co.'s new Electronic Tach- ‘ 

ometer Model ETC has plug-in assemblies, counts RPM, , A 

rate or frequency by counting electrical pulses for an West Instrument Corp. will show new plug-in-type 

accurately timed interval. equipment consisting of temperature controller with 
hand grips, and housing with matching socket and ex- 


For more information circle 936 on inquiry card. ternal wiring block 
For more information circle 937 on inquiry card. 


TRACE Rae i tei 


@ Arnold O. Beckman, Inc. will show its new  @@Fischer & Porter Co. has developed a new “MMeasurements Corp.'s new products at the 
show will include the Model 95 FM Standard 


thermal-conductivity gas analyzer for carbon  direct-reading digital indicator designed primari- 
Signal Generator. 


dioxide, hydrogen, ammonia, etc. ly for use with the company's turbine flowmeters. 
For more information circle 938 on inquiry card. For more information circle 939 on inquiry card. For more information circle 940 on inquiry card. 


? 


New ionization gages 
will be George E. Fred- 
ericks Co.'s firsts at the 
show. 

For more information 
circle 942 on inquiry card. 


@A new analog-to-digital converter, Mod- 
+1 311, will be shown for the first time by 
Non-Linear Systems, Inc. 

For more information circle 941 on inquiry card. 


Leslie Co. will pre- 
sent a new air load- 
ed, diaphragm op- 
erated, pressure re- 
ducing valve for 
steam heat and 
process steam appli- 
cations. 
For more information 
— —— enn > Pioneer-Central of Bendix will present this five-cabinet 
; ultrasonic cleaning system with complete cleaning, rinsing 
and drying facilities. 


For more information circle 944 on inquiry card. 
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@w. & L. E. Gurley will display a 
digital converter (shaft position quan- 
tizer) designed to measure shaft posi- 
tion by photoelectric means. The 13 
zone coded disc resolves shaft position 
into 8,192 discrete angular positions. 
For more information circle 945 
on inquiry card. 


This electronic null indicator, with a 
sensitivity of 0.001 microampere per mm. 
will be shown by the Rubicon Co. 
For more information circle 946 
on inquiry card. 





This new 14-channel oscillograph 
said to have successfully recorded in 
pact shocks in excess of 3,000 g's. 
will be shown at the Midwestern Instru- 
ments booth. 


For more information circle 947 
on inquiry card. 





The Annin Co. will display a new series of valves designed 


Eagle Signal Corp. will 
show their improved ''Micro- 
flex" reset timer with time 
ranges from 0.3 second to 
120 hours. 
For more information circle 
948 on inquiry card. 


@ New multiple circuit, single 

interval timer, with time ranges 

from 15 seconds to | hour, 

will be shown by the Hagen 

Mfg. Co. 

For more information circle 949 
on inquiry card. 


for working pressures to 6,000 psi. 
For more information circle 950 on inquiry card. 


OTHER EXHIBITS INCLUDE: 


HELICOID GAGE DIV.—Two new 314” pressure gages 
(in the Bristol booth) including a sensitive air receiver 
gage for remote indication of pressure signal from a 
pneumatic transmitter, and a new gage for applications 
that require the gage to be revolved about its center 


during installation. 
For more information circle 951 on inquiry card. 


HEISE BOURDON TUBE CO.—Pressure gages with an 
integral movement, externally accessible bleeder, and 
other new features, with accuracy of 1 part in 1 thousand. 


For more information circle 952 on inquiry card. 


COMPUTER-MEASUREMENTS CORP.—Direct reading 
electronic counters of the coincident type, Model 310 


Series. 
For more information circle 953 on inquiry card. 


TECHNICAL PRODUCTS CO.—Model TP-625 Fre- 
quency Analyzer automatically scans 14 individual chan- 


nels simultaneously. 
For more information circle 954 on inquiry card. 


RESEARCH CONTROLS—New precision-made stainless 
steel needle valve with rating of 3500 psig at 350° F 


For more information circle 955 on inquiry card. 


DRIVER-HARRIS—Patented new thermocouple +242- 
#33 for high temperatures withstands reducing atmos- 
pheres. 

For more information circle 956 on inquiry card. 
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GOW-MAC—Hot operation (225°C) thermal-conduc. 
tivity cells for gas chromatography. 
For more information circle 957 on inquiry card. 


BECKMAN INSTRUMENTS, INC.—Electrolytic hygrom- 
eter capable of measuring one part of water in a million 
parts of air, a new gas chromatograph for the analysis of 
gases and liquids boiling to 80°C or below, and new con- 
tinuous-flow paper electrophoresis apparatus that will 
handle dyes and intermediates. 

For more information circle 958 on inquiry card. 


BERKELEY DIV., BECKMAN INSTS.—New radiation de- 
tector systems, portable digital flow indicator systems, in- 
line readout indicators, console-controlled electronic 
brain, wind tunnel control system for pressure and tem- 
perature and newly developed frequency measuring 
equipment. 

For more information circle 959 on inquiry card. 


CRESCENT ENGINEERING AND RESEARCH CO.—A 
miniaturized carrier measurement system. 
For more information circle 960 on inquiry card. 


PERKIN-ELMER—New Model 154-B Vapor Fractometer 
which permits fast analysis of gases and liquids with 
boiling points up to 300°C at operating temperatures up 
to 225° C. 


For more information circle 961 on inquiry card. 
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HAMMEL-DAHL CO.—First showing of a modified 
3000 Series standard diaphragm control valve. 

For more information circle 962 on inquiry card. 
CONOFLOW CORP.—New electric motor actuator for 
positioning control valves, a low-time-constant control 
system for pneumatic cylinder actuators, and an electro- 
pneumatic positioner for proportional positioning of 
pneumatic controls in response to electronic signals. 


For more information circle 963 on inquiry card. 


HOKE INC.—New stainless steel union bonnet globe 

needle valve designed with interchangeability of parts and 

body styles to satisfy widely varying operating conditions. 
For more information circle 964 on inquiry card. 

THE PARKER APPLIANCE CO.—New mounting stud 

for support of tubing lines. 


For more information circle 965 on inquiry card. 


THE PARTLOW CORP.—Four new temperature controls. 


For more information circle 966 on inquiry card. 


PHOTO CHEMICAL PRODUCTS—New photo marking 
method for permanent markings on nameplates, dials, etc. 
For more information circle 967 on inquiry card. 


SUPERIOR ELECTRIC CO.—Automatic voltage regula- 
tors, including a tubeless magnétic type, and their new 
| ne of “Powerstat” variable transformers. 


For more information circle 968 on inquiry card. 


TAYLOR INSTRUMENT CO'S.—Scanning and logging 
=\ stems. 


For more information circle 969 on inquiry card. 


TEMPIL CORP.—Newly developed “Tempilstik” for 
579 °F. 

For more information circle 970 on inquiry card. 
U. S. ELECTRICAL MOTORS INC.—New pneumatic 


control for their “Varidrive” power unit. 


For more information circle 971 on inquiry card. 


THE OHMART CORP.—Two new products including; 
| package gage for precision measurement of small diam- 
eter pipes, and a motor driven level gage for wide range 
liquid level measurement. 


For more information circle 972 on inquiry card. 


OFFNER ELECTRONICS—Direct writing recording 
Dynographs, now available in rack-mounted enclosures 
with four recording media. 


For more information circle 973 on inquiry card. 


MINE SAFETY APPLIANCES—A water vapor analyzer, 
thermal conductivity analyzer, infrared analyzer, oxygen 
recorder, combustible gas analyzer, and new “Sound- 
scope” sound level meter and analyzer. 


For more information circle 974 on inquiry card. 


MAGNAFLUX CORP.—Several new groups of electronic 
est instruments including magnetic field and coercive 
‘orce meters, ultrasonic thickness measurement instru- 
nent, etc. 


For more information circle 975 on inquiry card. 


-EEDS & NORTHRUP CO.—New conductivity cells for 
ip and immersion measurements; “Speedomax” sulfuric 
cid recorder; “Speedomax” conductivity difference re- 
order; pH electrodes and mountings; pressurized 02 gas 
impling equipment; new guarded Wheatstone bridge; 
ew volt boxes; new “Speedomax” controller for SO. gas; 
nd an auctioneering control assembly that selects and 
neasures the hottest (or coolest) of many primary ele- 
nents. 
For more information circle 976 on inquiry card. 


>. M. KEMP MFG. CO.—Absorptive dryers and steam 
and electric reactivated instrument air dryers. 
For more information circle 977 on inauiry card. 


THE BURROUGHS CORP.—“Beamplexer”, an electronic 
switch used to sample up to ten separate signal sources 
and put them out in sequence on a single line. 

For more information circle 978 on inquiry card. 


AMERICAN INSTRUMENT CO.—New spectrophoto- 
fluorometer that permits assays of substances in concen- 
trations as low as 0.1 micrograms. 


For more information circle 979 on inquiry card. 


MILTON ROY CO.—New controlled-volume pump that 
uses 3-15 psig air signal to adjust capacity. 


For mere information circle 980 on inquiry card. 


MICRO SWITCH—A unique first, an indicating push- 
button switch which lights in three different colors and 
plugs in like a radio tube. 


For more information circle 981 on inquiry card. 


NORCROSS—New Model M8C automatic viscosity con- 
troller and a new line of electropneumatic viscometers. 


For more information circle 982 on inquiry card. 


NORTH AMERICAN PHILIPS CO.—Inverted Spectro- 
graph holding three specimens. 


For more information circle 983 on inquiry card. 


TENNEY ENGINEERING, INC.—Console-type environ- 
mental test equipment that can be remote controlled for 
dangerous operations. 

For more information circle 984 on inquiry card. 


WACLINE, INC.—New “Wac-Tac” speed indicator that 
delivers an ac voltage with frequency and magnitude 
linear with speed. 


For more information circle 985 on inquiry card. 


NORDEN-KETAY—Analog-to-digital converters that fea- 
ture simultaneous availability of number and comple- 
ment, rapid readout, increasing count available in either 
direction, de or pulse input and unambiguous natural 
binary output. 


For more information circle 986 on inquiry card. 


B & F INSTRUMENTS—“Torquometer” that permits 
measurement of torque in rotating systems in explosive 
atmospheres. 


For more information circle 987 on inquiry card. 


UNIFLOW VALVE CORP.—Series 800 small flow control 
valves that withstand a wide range of working pressures 
and temperatures. 


For more information circle 988 on inquiry card. 


ELECTRONIC RESEARCH ASSOC'S.—“Transpac” line 
of fixed voltage, semiconductor-transistor-regulated de 
power supplies. 


For mere information circle 989 on inquiry card. 


DAVIES LABS.—Automatic switching discriminator used 
for playback of FM carrier signals from magnetic tape. 


For more information circle 990 on inquiry card. 


PRECISION SCIENTIFIC—Dual Recordomatic Titro- 
meter claimed to be the first instrument that titrates, auto- 
matically controlling the rate of reagent feeding, and 
records. Also exhibited will be an automatic distillation 
apparatus. 


For more information circle 991 on inquiry card. 


BRANSON INSTRUMENTS, INC.—Will introduce their 

new “Vidigage” designed for non-destructive thickness 

measurements and flaw detection, and the “Sonogen” 

ultrasonic generator for bench cleaning of small parts. 
For more information circle 992 on inquiry card. 


ACRO—New BM-12,000 series subminiature snap action 
switches operates in temperatures from —100°F to 
350°F. 


For more information circle 993 on inquiry card. 
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Automatie 


Logging 


T. W. ROBERTS, JR. 
Fischer & Porter Co. 


Automatic data logging opens the way to extensive digital instrumentation 
in the process industries. Here are the basic elements and features of a typi- 
cal data logger, with details on the handling of pressure and flow signals. 


recorders and later controllers to continuous proc- 
esses was in the petroleum refining industries. 
As processes expanded in volume and complexity, in- 
strumentation was expanded to cover more and more 
variables—level, density, velocity, pH, etc. In an attempt 
to keep all variables under control of the operator, the 
next logical step was to group the instruments together 
on panelboards, with suitable telemetering systems be- 
ing interposed between the actual measurement of the 
variable and the panelboard on which it is recorded 
and/or controlled. However, measurement and _ visual 
display of the instantaneous value of hundreds of vari- 
ables on a single panelboard rapidly reached the point 
where significance of the variable in the process pre- 
sented a difficulty in training new personnel and in en- 
abling the operator to keep abreast of the process. 
This has led to the comparatively recent innovations 
in the process industry instrumentation field—the advent 
of graphic panels and miniature instruments in a central 
control room. Thus, we have advanced from the use of 
individual recording controllers mounted locally, scat- 
tered throughout the process, requiring a large staff of 
operating personnel observing all phases of operation 
and control by wandering in and around the process 
equipment, to the centralized control of the complete 
process in the hands of a single operator. The purpose 
of this trend has been to cut down personnel required to 
operate the plant as well as to increase plant efficiency. 
These economies have not been achieved without some 


QC: of the first large-scale applications of analog 


September Meeting: Thursday, the 20th, Rio Hondo 
Country Club, Downey, Calif. 

Feature: W. D. Foote and M. J. Taves, Richfield 
Oil Corp., will present a talk on “Unit Operation of 
Oil Fields.” 
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disadvantages. Grouping of hundreds of instruments to- 
gether in a compact space makes servicing difficult: 
there are cases on record where a whole process has been 
shut down accidentally by a serviceman dropping a 
screw driver in the workings of a console, short circuit 
ing primary control equipment. Likewise the operator 
is responsible for continuous visual scanning of hundreds 
of variables. A series of disturbances leaves the operator 
no time to continue manual logging of the values of the 
variables and material balance totals, so that subsequent 
analysis by supervisory personnel as to what happened 
and in what order is next to impossible because of lack 
of information being recorded during the critical period. 
Even damage to the refinery has been caused by faulty 
operator reaction. 

An industry suffering such a loss rapidly becomes 
interested in digital instrumentation with fully automatic 
logging. Of course most instrument engineers today will 
recognize its advantages, when the facts are presented, 
before plant damage has occurred. 


Advantages of Automatic Data Logging 


1. A data logger will automatically record all temper- 
atures, pressures, flows and other variables periodically 
on a consolidated log sheet in a central location together 
with an exact time of reading. The output of such a sys- 
tem therefore appears as neat digital readings on type- 
written log sheets. 

2. Between this periodic presentation of all data the 
Automatic Logger will rapidly scan all variables for 
abnormal conditions where, for example, a temperature 
has exceeded a preset high limit. Should such an ab- 
normal condition exist, a complete digital recording is 
automatically initiated with all abnormal points appearing 
in red; thus, not only is any particular abnormal con- 
dition indicated but all other variables perhaps tending 
to go off-normal, but not yet abnormal, will appear. 





~~ 


Fig. 1. Automatic logger with access and equipment 
coors of cabinet open. 


3. Flows may be presented as instantaneous flow rates, 
talized flows or averaged flow rates either uncompen- 
ited or fully pressure and temperature compensated. 
hese flows are direct readings, having the square root 
xtracted when read as a function of differential 
iressure across an orifice. Thus, interpolating charts as 
ell as planimetering is eliminated. 

4. The Automatic Logger also produces a punched 
aper tape, of the type accepted by the Western Union 
system for the remote transmission of operating data. 
(his has immediate use since the same punched tape 
may be fed also into the data processing equipment (such 
is IBM), again saving time and manpower. This tape, 
fully coded with identifying symbols, will have further 
uses as a computer input as the industry progresses 
owards complete automation. 

5. During periods of plant upset, when normally no 
nanual log is kept, the Automatic Logger can be set 
‘co record the data at more frequent intervals for later 
‘ccurate evaluation by the supervisory personnel. It 
an also pin-point current trouble spots so that operators 
an then take immediate corrective action. 

6. Plant efficiency can be increased by logging data 
vhich digital instrumentation can handle accurately, but 
which conventional analog instruments can not handle 
it all. A refinery installation is now under construction 
o print operating criteria or control guides such as: 

Material balance 
Catalyst circulation rate 
Carbon burning rate 

Hz in coke 

Others 

7. Increased accuracy of recording over conventional 
raphical methods is possible due to elimination of error 
rom pen distortion and drag, paper shrinkage and 
imited resolution (particularly on miniature-type record- 
rs). In addition, and perhaps most important, use of 
ligital instrumentation avoids contending with analog 
aeasurements degraded thru manual interpretation of 
raphs, manual integration, and final manual computation 
vith all the inherent human errors possible. There is 
iever the possibility of an operator, for example, taking 
vhat he considers to be an educated guess as to what the 
reading is without actually looking at.an indicator. 

8. As all data are presented on a single log sheet, 


Fig. 2. "Digi-Coder" electromechanical digital converter. 


the inefficient practice of correlating one variable with 
another on rolls of strip charts is eliminated. The 
complete picture of the plant’s operating conditions is 
presented with a common time reference on a single sheet. 

9. Space requirements for the modern centralized 
control room are continually growing. Digital instrumen- 
tation. reverses this trend and reduces or replaces the 
graphic panel, to a large extent providing all the nec- 
essary controls and data presentation in a space no larger 
than a standard executive type of desk. 

10. Inputs for the Automatic Logger can be obtained 
from conventional pneumatic and electrical primaries, 
making it possible to install the Logger at existing process 
and production facilities. 


Equipment Description 


1. Automatic Typewriter—Once an hour, or at other 
pre-set intervals, the Logger automatically records all 
variables on an automatic typewriter which produces. 
simultaneously, a tabulated digital log and punched 
tape storage. At the beginning of each readout cycle, 
time is recorded to the nearest minute. The operator 
can manually initiate a readout cycle by pushbutton, 
or may vary the frequency of the automatic readout 
cycle by rotating a control. 

2. Forms.—The tabulated digital log is recorded on a 
preprinted set of forms, having main and _ individual 
column headings, specifically prepared to meet operating 
requirements. 

3. Cabinet.—A fully enclosed cabinet (Fig. 1) meas- 
uring approximately 2144 x 414 x 8 ft houses all pneu- 
matic and transducing equipment as well as all relays, 
stepping switches, programming devices, potentiometers. 
power supplies, indicating lamps, controls, etc. The 
cabinet is provided with gasketed doors and connections 
for an air purge line. The doors of the enclosure are 
interlocked so that opening them automatically de- 
energizes the equipment. Integration is performed con- 
tinuously regardless of door position, since the integrators 
meet hazardous-area requirements. Thus the equipment 
may be serviced between hourly readings without loss 
of essential data. 

4. Console—A_ two-pedestal-type console, measuring 
approximately 30 inches high with a top surface 38 x 78 
inches, is supplied for mounting the digital output equip- 
ment. The desk console is arranged for automatic remote 
operation and the only interconnections between the 
cabinet and the console are electrical. 


Principle of Operation 


Electrical signals, including thermocouple emfs, are 
fed directly into the point scanner (Fig. 3), which is an 
automatic programmer. It selects all input signals in a 
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__ Fig. 3. Block diagram 
of.automatic logger. 


pre-arranged sequence, feeds the signals into the proper 
measuring instrument, changes the input circuitry in 
accordance with the type of input being received (flow, 
pressure, temperature), and selects the proper range in 
the dividing and decoding network. The leads from all 
inputs terminate at point selector switches whose contacts 
are gold-plated to insure trouble-free service. 

Two self-balancing measuring instruments usually 
are provided with the Automatic Logger. One of these 
is a potentiometer with calibrated slidewires for various 
thermocouple ranges; special linearizing slidewires are 
provided in order to produce linear shaft rotation output 
for nonlinear inputs. A “Digi-Coder” digital converter 
is geared to the bull-gear of the self-balancing instrument 
and converts shaft position to digital output. The digital 
output of the “Digi-Coder”’ digital converter is fed to the 
dividing and decoding network. A “Digi-Coder” is shown 
in Fig. 2. 

The second self-balancing instrument (used for inputs 
from the flow and pressure transducers) has a resistance- 
type bridge circuit. 


Flow Circuits 


Flow measurements to be integrated are received as 
3-to-15-psig pneumatic signals from conventional pressure 
transmitters. These signals are converted into electrical 
signals by a comparator and an accumulator (Fig. 4). 
The comparator is a differential-pressure element con- 
sisting of two chambers separated by a limp diaphragm. 
Associated with this limp diaphragm is an electrical con- 
tact assembly. The accumulator consists of a precision 
potentiometer driven through a slip clutch and differential 
mechanism by a synchronous motor, and by a zero reset 
motor. Also associated with the accumulator mechanism 
are (1) an integrating clutch which, when energized, 
allows the synchronous motor to drive the precision 
potentiometer, and (2) a mechanical memory circuit 
which stores energy by mechanical means during a 
readout. 

The 3-to-15-psig: input signal is connected to one side 
of the comparator. The other side of the comparator is 
connected to a limited-volume manifold, common to all 
flow inputs. The pressure in the manifold is determined 
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by a pneumatic transmitter 
operating from a 2-rpm syn- 
chronous motor through a 
square-law cam (for square- 
root extraction). Manifold 
pressure continues to sweep 
from 3 to 15 psig and back 
to 3 psig at a rate of 2 ful! 
cycles per minute. In this 
service the transmitter acts 
as a common transducer fo: 
all flow inputs. 

At the start of each swee; 
cycle all integrating sole- 
noids are energized because 
all input pressure signals 
equal or exceed 3 psig. The 
integrating synchronous mo- 
tors continue to drive their 
respective potentiometers un- 
til the rise in manifold pres- 
sure opens the contacts of 
their respective differential- 
pressure elements. Therefore. 
during a sweep cycle, each 
potentiometer advances by 
an increment linearly pro- 
portional to the time required for manifold pressure to 
equal the input pressure signal of that potentiometer. 
Since this time is proportional to the square of the pneu- 
matic input signal, a linear relationship is established 
between flow signals and the incremental advancements 
of their integrating potentiometers. Manifold pressure 
sweeps continuously, causing cyclic potentiometer ad- 
vancements, the sum of which is an integral of flow. 
Normally the accumulator is allowed to integrate flow for 
an hour, when a readout automatically takes place. 

At the start of a readout cycle individual brake 
assemblies on the accumulators are energized, “locking 
up” flow measurements simultaneously. Thus, while a 
sequential readout may take from 1 to 7 minutes, all 
flows are measured at the same time. During the sequen- 
tial readout of the integrated flow measurements, in- 
tegrating motors are not allowed to drive the shaft of 
their precision potentiometers on the accumulators. The 
memory solenoid and brake holds the readout potentiom- 
eters motionless. As integration continues during the 
readout cycle the integrating motor continues to operate, 
but stores measurement data received during readout in 
a spring mechanism. 

At the end of a readout (other than one occurring at 
the end of a flow accumulation cycle) the memory 
solenoids are released and the spring mechanisms used to 
store flow data unwind, turning their precision potenti- 
ometers through the same rotational distance they would 
have traversed had they been continuously connected to 
the integrating motors. Should a particular readout cycle 
also constitute the end of a flow accumulation cycle, a 
signal causes the zeroing motors to drive their integrating 
potentiometers to the zero position. A differential between 
the integrating motors and the zero reset motors allows 
reset action without interruption of integration. After 
a 40-second period allowed for zeroing, the memory 
solenoid and brake is released. Again the spring mech- 
anisms, in unwinding, turn their integrating potentiom- 
eters through the same rotational distances that would 
have been traversed had they been connected to the in- 
tegrating motors during the readout and reset periods. 

Zero reset of the flow potentiometers normally occurs 
automatically only after the hourly readouts (and a 24- 
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Fig. 4. Flow input circuit. Pressure in common manifold 
is swept from 3 to 15 psig at a rate of 2 cycles per minute. 
Sweep waveform is characterized by square-law cam for 
automatic square-root extraction. 


iour readout if desired). Manual readouts, or a readout 
actuated by the adjustable timer, normally will not cause 
he flow potentiometers to reset. Zero reset, if necessary, 
an be accomplished at any time by a key-operated switch. 

Integrated flows are thus set up as electrical signals 
m the integrating potentiometers and are read in 
sequence. Temperature, pressure and other variables to be 
averaged are measured and stored as described for 
integrated flow inputs. 


Other Pneumatic Inputs 

Other pneumatic inputs received as 3-to-15-psig signals 
are converted into electrical form by similar means (Fig. 
5). A comparator and a readout potentiometer are em- 
ployed for each input. The comparator is the same device 
described for integrated flows. 

The input pressure is connected to one side of the 
comparator while the other side is connected to a manifold 
common to all pressure comparators. Pressure in the 
manifold is determined by a pneumatic transmitter, 
operating as a transducer, from a synchronous motor 
through a linear cam. A pressure transmitter is operated 
at the beginning of each readout cycle, causing the 
pressure in the manifold to vary linearly from 3 to 15 
psig. The synchronous motors drive their respective 
potentiometers until the rise in manifold pressure opens 
the contacts of their comparators. 

Pneumatic inputs to be recorded as instantaneous values 
are thus set up as electrical signals on the readout 
potentiometers and are read in sequence in the same 
manner as other electrical and thermocouple emf input 
signals. Regardless of the time required for sequential 
readout, all inputs are measured simultaneously in a 
single sweep cycle. At the end of each readout, the read- 
yut potentiometers are reset by the action of the zero 
reset motor. The system then remains de-energized until 
the next readout. 

Most components have a life expectancy in excess of 
LO years. The comparators are accurate to plus or minus 
\/8” of water over a temperature range of minus 5 to 
olus 150° F; will withstand over-pressure in either direc- 
tion of 200 psi. The unique bellows material is noted for 
oughening with age and is rated at 25,000,000 flexures. 
The advantage of the comparator over an amplitude- 
sensitive device such as a nonlinear bellows is obvious. 

The pneumatic transducer system employed is easily 
rescaled when scale changing is desired, without re- 
calibration or shutdown of the Automatic Logger. Scale 
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Fig. 5. Conventional pressure inputs are handled as in 
Fig. 4 except that a linear cam is used to develop a 
linear sweep. 


changing is a mechanical adjustment wholly independent 
of the pneumatic transducer system. Thus, with the ex- 
ception of the self-balancing potentiometer and pneumatic 
transmitter, the entire Automatic Logger is unitized in 
quick-disconnect components which are interchangeable 
and may be replaced at any time without affecting system 
operation or calibration. 

A “Digi-Coder” digital converter is geared to the 
bull gear of each instrument. A digital dividing circuit 
is employed at the output of the “Digi-Coder” digital 
converters so that the same accuracy may be obtained 
regardless of differences in range. For example, the 
circuitry is such that the range of 0-1500, 0-750, 0-375, 
and 0-137 all employ full-scale deflection of the self- 
balancing potentiometers. 

Reliability and maintenance costs of Automatic Data 
Handling Systems compare favorably with conventional 
instrumentation. The stepping switches used for the 
programming are suitable for 250 million steps. Under 
normal operation and allowing for a recording every 
half hour, a life expectancy of 30 years is obtained for 
these switches. The “Digi-Coder” digital converter gives 
5 million readouts without replacement and a life ex- 
pectancy of 5 years. 

Self-checking devices to assure continuing accuracy 
of Automatic Loggers are readily provided. For electrical 
inputs, one check channel can be supplied to printout 
either at the beginning or end of each readout cycle. This 
channel should read 1000 or some other convenient 
round number; recording of any other value indicates an 
error. A single pneumatic channel is employed for a 
similar calibration check of each common pneumatic 
transducer. 

Many Automatic Logger users have justified their Data 
Reduction installations in parallel with all existing con- 
ventional instrumentation. After gaining confidence in 
the digital system, many firms are curtailing the in- 
discriminate use of analog recording instruments. Con- 
sidering that an Automatic Data Logger can pay for 
itself during plant start-up by virtue of presenting all 
data on one log sheet and by scanning all variables for 
abnormal conditions, it is well to investigate the feasibility 
of Automatic Data Handling systems as an alternate to 
conventional analog instrumentation, to eliminate costly 
manual data handling and manipulation, to obtain better 
quality control and increase production, and to simplify 
instrumentation requirements. 
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Quick-connect mounting. Turning a quick-dis- 
connect switch permits removal of controller. 
Process can then be manually controlled from 
front of panel. 








mv il 


All adjustments, filters and restrictions are ac- im 
cessible on the face of the controller. 


PROPORTIONAL - PLUS - Unitized construction permits easy replacement of 
RESET CONTROL all ‘major components. 


Tel-O-Set controllers in- 
corporate two pneuma- 
tic chambers which re- 
ceive two transmitted 
air pressures—one from 
a measuring unit, the 
other from a control- 
point-setting unit. They 
respond instantly to dif- 
ferences between the two 
transmitted air pressures 
by diaphragm move- 
ments which adjust the 
controlled air output to 
return the controlled 
variable to its set point. 


For more information circle 64 on inquiry card. 





control any process 


variable with 


one TEL=-0-SET controller 


ERE’S just one model of the adjustable 
band Tel-O-Set controller ...and you can 
use it to control flow, temperature, pressure, 
or any other variable. It has the speed of 
response, high sensitivity, and on-the-job 
versatility to simplify many control problems. 


If necessary, you can remove one Tel-O-Set 
controller and replace it with another in a 
few seconds. Downtime is minimized. Main- 
tenance is simplified. Your spare parts in- 
ventory is reduced. And you can easily 
change processing techniques without buy- 
ing additional instruments. 


Three reset ranges—Tune control action to 
suit any process with the Tel-O-Set con- 
troller . . . change the reset range to fast, 
intermediate, or slow—just by repositioning 
a single screw. 


Compensated rate action— You can easily add 
rate action to the basic model . . . before the 
deviation section ... so that overshoot on 
batch processes is held to an absolute 
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Unitized construction— Each component of the 
Tel-O-Set controller can be replaced with an. 
identical . component. Needle 
valves seats of proportional band and 
reset adjustments are entirely enclosed and 
cannot be damaged. 

Quick-connect mounting— Mount the Tel-O-Set 
controller on the back of the recorder, on 
the valve, or anywhere between. A single 
lever opens or closes all interconnecting air 
lines . allows manual control after the 
controller is removed. The controller will 
match up perfectly with the flat, gasketed 
rear of the recorder. 

Made by the world’s largest instrument 
manufacturer, Tel-O-Set controllers have 
demonstrated outstanding performance in 


countless applications over the years. Call 


your nearby Honeywell sales engineer for a 
discussion of how you can profit by their 
many advantages. He’s as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa.—in Canada, 
Toronto 17, Ontario 


ell 
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Trust PACE for Progress. . . 
North American Aviation, Inc. 


A flip of the operating console switch by advanced 
Mathematician John R. Chapin starts operation of Elec- 
tronic Associates’ Precision Analogue Computing Equip- 
ment (PACE) in the Computer Room of Autonetics, a 
division of North American Aviation, Inc. PACE Equip- 
ment is employed here to determine both design para- 
meters and refinements of an aircraft's advanced, 
rodar—equipped fire control system. One more example 
of PACE Equipment serving progress in major industries. 
Complete details on the flexibility and the reliability of 
PACE Analogue Computing Equipment will be forwarded 
to you immediately. We will also gladly furnish you 
with information on the rental of-time and computing 
systems at the Electronic Associates’ Computation Center 
in Princeton, New Jersey. Just write department 1A.-8, 
Electronic Associates, Long Branch, New Jersey- 











Pre-flight tests of Aurowencs flight control systems are simulated in special analog computers while the planes that will use them are still or the drawing board. 


Now man Can fly a plane before it's built 


For many years there were problems in the design 
of aircraft which could not be solved practically 
except by trial and error—a slow, costly, often 
dangerous method. 

Today much of this guesswork and time, as well 
as some of the hazard, has been eliminated — thanks 
to newly designed electronic devices. Now specially 
designed computer systems simulate on the ground 
actual conditions of supersonic flight ...help predict 
the performance of aircraft which are still on the 
drawing board. 

Although actual flight will always be the final test 
of any aircraft, these special uses of computer sys- 
tems by the Autonetics Division of North American 


AUTOMATIC CONTROLS MAN 


Aviation are daily helping solve complex problems 
in less time and with more certainty than ever before 

.. speeding scientific break-throughs in the whole 
intricate field of advanced electro- mechanical sys- 
tems—auto pilots, auto navigators, automatic arma- 
ment controls, and other automatic control systems. 

If you have a professional interest in this field, 
either as an engineer or manufacturer, please write 
to Autonetics, Dept. A-2, 12214 Lakewood Blvd., 
Downey, California. 


Autonetics 
A DIVISION OF NORTH AMERICAN AVIATION, INC. 


HAS NEVER BUILT BEFORE 
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CONVAIR ANALOG 
COMPUTER LABORATORY 


The first of the unique features of 
Stan Rogers’ Analog Computer Lab- 
oratory (Convair-San Diego) to im- 

oress the visitor is its sheer size— 
and we don’t mean floor space, but 
capacity. There are some 728 oper- 
ational amplifiers plus a complete 
omplement of all the other kinds of 
equipment which go to make up a 
well-balanced analog computing fa- 
cility. And the equipment is operated 
24 hours a day, five days a week, with 
Saturday devoted to maintenance. So 
far as your Ed. knows this makes it 
the largest and busiest analog com- 
puting facility this side of the iron 
curtain—and, IJ sincerely hope, in 
the world! 

The next thing that impresses a 
visitor on his first visit is probably 
the variety of equipment. There are 
Electronic Associates, Reeves, and 
Goodyear operational amplifiers; 
\id-Century and Goodyear electron- 
ic multipliers (with some of the new 
EA ones due in shortly), and gosh 
knows how many makes of other 
equipment. 

A feature not so immediately ap- 
parent is the extreme versatility of 
he installation. The equipment is lo- 

ited in three rooms on two floors, 
and in all there are 17 analog con- 
sole stations which can be used indi- 

idually or connected in any com- 

nation for larger problems. As if 

is were not enough, the Epsco Add- 
averters (Analog-Digital-Digital-Ana- 
og conVERTERS) are scheduled for 
delivery in September to allow the 
combination of any or all this equip- 
ment with Convair’s ERA 1103 and 
subsequently their IBM 704. 

Additional features contributing to 
ne versatility of the Convair installa- 


Western Simulation Council 


Jack Sherman, Missile Systems Division, 
Lockheed Aircraft Corporation, Van 
Nuys, Calif.; Chairman, Steering Com- 
mittee. 


Midwestern Simulation Council 


J. J. Stone, Battelle Memorial Institute, 
Columbus, Ohio; Chairman, Steering 


Committee. 


Eastern Simulation Ceuncil 


Frank Richmond, Glenn L. Martin Co., 
Baltimore, Md.; Chairman, Steering 
Committee 


tion are: a large proportion of gen- 
eral-purpose amplifiers; control relay 
connections on the patchboard; a 
portable remote control box which 
can be taken to the test stands which, 
besides the Reset. Operate, Hold 
switch, has three function switches 
and can be used to remotely set 20 
computer pots. 

Also of interest are the servo-set 
pots furnished by EA and Kay-Labs. 
The former are set from a keyboard 
while the latter can be set from a 
manual voltage divider or a special 
static IBM card reader furnished by 
Dvnalysis Labs, Santa Monica. 

The recently received EA equip- 
ment has an automatic equipment- 
checking system developed with Con- 
vair cooperation, by means of which 
one man can completely check out 
the equipment in 10 or 15 minutes 
per station, as contrasted with the re- 
quirement of five men working for 


Southeastern Simulation Council 


W. K. McGregor, ARO, Inc., Tullahoma, 
Tenn.; Chairman, Steering Committee. 


114 hours to check out the older 
equipment. This equipment also fea- 
tures the EA problem-check system. 

Many of the special features of the 
Convair Analog Computer Lab are 
for the purpose of speeding set-up 
and check-out time, because with 17 
stations and three shifts it might be 
necessary to set up as many as 5] 
problems in 24 hours! Thus it is 
easy to understand why a moderniza- 
tion problem is under way to add, 
among other things, a Reeves-type 
problem check system to the rest of 
the equipment. 

Besides all this Stan has a CRC 
105 Digital Differential Analyzer.* 

With all the foregoing equipment, 
involving some 6600 tubes, is it any 
wonder that they are setting up an 
IBM card failure-analysis program? 


*For informtion on the DDA Council, 
write Stan Rogers at 3023 Alcott St., 
San Diego, Calif. 





Pieces 





MEETING OF WESTERN S/C OF JULY 12 
ON “COMBINED ANALOG-DIGITAL SIMULATION" 


Fifty-six representatives of 27 or- 
ganizations were guests of Convair at 
the Institute of Aeronautical Sciences 
in San Diego on Thursday, 12 July. 

At a Steering Committee meeting 
in the morning Joe Hussey (Berkeley 
Division of Beckman Instruments, 


Richmond, Calif.) was elected first 
Treasurer of the Western Simulation 
Council. (We have never had a treas- 
urer before for the very good reason 
that we have never had any money 
before. And we don’t have any now, 
but we’ve got plans!) The Steering 
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Committee also nominated candidates 
for Assistant Chairman of the West- 
ern Simulation Council’s Steering 
Committee (to succeed to the chair- 
manship in six months), and dis- 
cussed the coming National Simula- 
tion Council Steering Committee 
meeting to be held in Denver on the 
30th of August in connection with 
the Third Annual Symposium, “Dig- 
ital and Analog Computers’, under 
the auspices of the Denver Research 
Institute. At the Denver meeting the 
National Council, in the person of ye 
Ed., is planning a panel on “Com- 
bined Analog and Digital Simulation”. 

After lunch (a buffet at the IAS 
cafeteria—very good, too) our chair- 
man Jack Sherman (Lockheed Mis- 
sile Systems ‘Div., Van Nuys, Calif.) 
announced the subject to be discussed 
as “Combined Analog and Digital 
Simulation”* and called on Stan 
Rogers, who is in charge of the Sim- 
ulation Laboratory at Convair-San 
Diego, to explain their thinking on 
the subject. Stan said that the people 
who are to do the Convair combined 
simulation are engineers with prob- 
lems rather than computer facility 
personnel, and asked Bob Leger (Con- 
vair-Astronautics Div.) to take over. 


Leger on Combined Simulation 

Jack Sherman interjected that he 
hoped Leger would tell us, among 
other things, why they are making a 
combined simulation. Bob gave as 
reason the fact that they want to 
simulate a complete weapon system 
accurately and yet be able to tie in 
operating hardware. They need the 
analog as a sort of buffer between 
the digital computer and the hard- 
ware, if nothing else. Another reason 
for the analog equipment is that with 
hardware in the system you must 
operate in real time, and you are lim- 
ited as to the amount of computation 
you can do with your digital com- 
puter and still keep up in real time. 
They therefore use the analog com- 
puter to unload the digital one by 
putting on those computations not 
requiring great accuracy, or those in- 
volving rates with which it would 
be difficult for the digital computer 
to keep up. Their tendency, however, 
is to do what they can on the digital 
machine. 

Bob explained that the Analog-Dig- 
ital-Digital-Analog converter “Adda- 
verter” equipment which they expect 
to get gives 17 binary digits plus 
*Yes—same subject as that of the 
panel discussion at Denver. 


sign, but this does not mean that they 
expect to get accuracies of one part 
in 131,072. They have asked for that 
number of digits, not for extreme 
accuracy but for good accuracy plus 
a wide dynamic range. In a closed- 
loop process, if a variable starts off at 
100 volts, the purpose of the closed 
loop is to get the variable to zero 
with good accuracy. You can operate 
with considerable error when the 
value is large. The crucial thing is the 
accuracy at zero. They could not use 
anything good to one part in 1,000 of 
full-scale voltage. This would allow 
zero inaccuracy of 1/10 of a volt— 
not good enough. So the specs were 
set to require an accuracy of one part 
in 1,000 of the actual voltage, what- 
ever it is, or one millivolt, whichever 
is larger. The specs of the equipment, 
which is to be provided by Epsco, 
Inc., are actually 2 to 1 better than 
that; ie. 14 a thousandth and % a 
millivolt. 

Besides accuracy, a very important 
factor in conversion equipment is 
timing. For instance, if you wish to 
sample the three components of a 
vector, all the samples must be taken 
at the same time. Because they are all 
changing with time you have to be 
careful about the simultaneity of 
your sampling. 

Convair’s original specifications 
were very liberal to allow for several 
design approaches. They only re- 
quired that the total time to convert 
an analog voltage to a digital number 
would be not more than 10 millisec- 
onds. This plus an additional delay 
in the computation can be somewhat 
corrected for by using prediction 
computations in the digital computer 
extrapolation procedures. The Adda- 
verter which Convair is to get is 
all-electronic and will make this an- 
alog-to-digital conversion in about 85 
microseconds. This is fast enough to 
make unnecessary the requirement 
that the analog voltage be held con- 
stant while a conversion is being 
made. Although the reading you ac- 
tually get is somewhere between that 
of the voltage at the time you start 
and the voltage at the time you com- 
plete your conversion, no storage is 
required. 

John McLeod (Convair-Astronau- 
tics Div.) referred to Bob’s figure of 
some 85 microseconds to convert 
from analog to digital, and said that 
in the Epsco Datrac (the ten-bit plus 
sign equipment which his group was 
going to show later in connection 
with the tour) the reverse conver- 
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sion, from digital to analog, takes 
only two microseconds, and asked 
Bob if this were true of the Addaver. 
ter. 

The first specification called for 
three milliseconds, Bob said. As be 
fore, they wanted a long time to allow 
for design flexibility. However, the 
all-electronic equipment which they 
hope to get is much faster. In it the 
analog voltage is presented and hel! 
at the output until the next digital 
sample is presented at the input. The: 
the jump from the previous voltag 
to the new voltage introduces a tran 
sient. Though Epsco does not believ: 
it will take more than 20 usec 
they hold the analog voltage for ap 
proximately 100 microseconds for th: 
transient to die out. Bob said tha’ 
there was no use for them to stick t: 
anything like two microseconds be 
cause they do not need such speed. 

McLeod questioned Bob’s earlie: 
statement that the digital number rep 
resenting a changing voltage woul’ 
be somewhere between the value oi 
the voltage at the beginning and at 
the completion of the conversion. Hi 
explained that a Datrac having a 100 
volt range would first sample to se 
whether the analog voltage was abov 
or below 50 volts, then above or be- 
low 75 or 25 volts, etc. It would seem 
that Bob’s equipment, which works 
on a similar principle, would end yj 
giving the final value of the analog 
voltage because the least significant 
digit is the last one to be established 

Bob said not necessarily. If a sig- 
nal is changing extremely rapidly, the 
next to least or some more significan' 
digit, having been previously estab- 
lished, might be in error by the time 
the conversion is completed. 

Irwin Pfeffer (Ramo-Wooldridg« 
Corp., Los Angeles, Calif.) state: 
that George West at R-W had looke: 
into the possibility of programming 
a digital computer to determine a! 
exactly what time the indicated voli 
age actually occurred. 

Bob Leger asked whether this pro- 
gram used a prediction based on pre 
vious values and extrapolation fror 
them. 

Irwin replied that he thought so. 

Jack Sherman asked again if Bo! 
would mind giving us more of an ip 
sight as to just why they were makin 
this combined simulation. When yo 
consider all of the inaccuracies lik 
those resulting from phase shi’ 
through the converter and noise i 
the input information, do you gai 
anything by the extreme accuracy ©° 
your digital computer? 

Bob answered that there are som 
parts of the system in which you need 
much more accuracy than others. 

Jack agreed, but insisted that ex- 
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treme accuracy is not necessary if 
your input data are not pretty good, 
especially in a closed-loop system. 

Bob said sure, but the hardware in 
the system you are trying to simulate 
may also be pretty crude and pretty 
rough. There are such things as stic- 
tion, friction, and so forth which are 
hard to represent. The purpose of the 
closed loop is to determine accurately 
what is happening as a result of these 
things, and to correct for them. 

Jack agreed that this was a reason 
for using hardware in the loop; what 
he wanted to know was why they 
used the digital computer. 

Bob pointed out that a system with 
a very crude autopilot might wander 
all over the place, but if there is pro- 
vision for making actual measure- 
ments to find out what is going on 
and correcting for it, these measure- 
ments must be more accurate than the 
autopilot. ; 

McLeod inquired if it was too dan- 
gerous a generalization to say that 
d namic systems, as typified by the 
aerodynamics of an airframe, can 
usually be handled better by analog 
methods; and that the kinematics of 
the system, as typified by a naviga- 
tional problem, might be better han- 
died by digital techniques. 

Bob said his reaction to the ques- 
tion was mixed. The dynamics of the 
s\stem tend to involve the high fre- 
quencies and you don’t need very 
great accuracy—in fact, you don’t 
have accurate input data—whereas 
the navigational problem tends to in- 
volve low frequencies but will require 
greater accuracy. Overall this might 
be looked at as a navigational prob- 
lem with high-frequency perturba- 
tions imposed on it. From this point 
of view it can be considered that the 
high-frequency effects with poor ac- 
curacy should be done by analog 
methods and the low-frequency with 
high accuracy by the digital. How- 
ever, Bob would not say that aerody- 
namic effects are necessarily handled 
better on an analog system—if you 
don’t have to work in real time. “If 
you don’t have to work in real time 
you can do an awful lot on a digital 
machine.” 

McLeod agreed that the analog 
computer has certain inherent inaccu- 
rocies, but if a reasonably complex 
s\stem is described almost complete- 
l; by a set of simultaneous differen- 
til equations, when it comes’to solv- 
iz those equations there are also 
inherent inaccuracies in the digital 
c mputer such as the round-off and 
truncating errors. Assuming that 
both an analog and digital computer 
ace large enough and fast enough to 
handle the problem, and that you 
biust operate in real time, what is 
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likely to be the comparative magni- 
tude of the inherent errors of each 
computer? Would the digital errors 
amount to as much as the 144% which 
might be obtained by careful use of 
an analog computer? 

Bob replied that assuming a quiet 
system and a digital machine as large 
and fast as you wish, you can get 
around the round-off error by using 
a long word length, and the trunca- 
tion error by using a small enough 
time interval. But in a practical ma- 
chine, of course, there are definite 
limitations, so the answer depends on 
the frequency content of the informa- 
tion. 

Bill Waddell (Giannini DATEX, 
Pasadena, Calif.) remarked that the 
coarseness of the approximations 
which you are always required to use 
will more than outweigh errors 
caused by round-off and truncation. 

Dov Abramis (Convair-Pomona) 
said that his group is running digi- 
tal checks of their analog computa- 
tion on their Datatron computer at 
the rate of something like one digital 
check for every hundred analog runs. 
However, even when using rather 
sophisticated integrating techniques 
to allow them to use larger integra- 
tion intervals, the Datatron takes 
from one to three hours to check a 
one-second analog run. Dov won- 
dered if Bob had worked out a faster 
integration technique. 

Bob said this might be a question 
of how complete Dov’s simulation 
was; that they were neglecting a lot 
of things of the type which he said 
were more suitable for the analog 
equipment. On the analog machine 
they try to set up a reasonable rep- 
resentation of the perturbations 
about a reference, and then on the 
digital machine they handle the navi- 
gation problem and do not have to 
worry about the dynamics. 

Pfeffer pointed out that so far the 
desirability of a combined analog- 
digital simulation had been tied to the 
fact that it was necessary to include 
hardware in the system, but that this 
was not the only justification. If a 
purely digital system were to be set 
up to simulate in reasonable detail all 
of the high-frequency effects which 
can be taken care of by analog equip- 
ment in a combined simulation, the 
time required for a solution might be 
100 to 1,000 times as great as that 
required by combined simulation. 
Therefore even if it is not necessary 


' —or not possible—to speed up to real 


time, a great deal of computing time 
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may be saved by a combined system, 
particularly where repetitive runs aré 
to be made for statistical or other rea- 
sons. 

Jack Sherman heartily agreed, and 
said that there was also a matter of 
cost involved, which had so far not 
been mentioned. He thought he re- 
membered from an earlier discussion 
at Ramo-Wooldridge that the digital 
computer actually did a compara- 
tively small part of the problem. 

Irwin Pfeffer replied that this was 
not true; it did a very vital part of 
the problem. 

Jack repeated, vital but small. 

Irwin said yes, but it was a part 
that could not otherwise be done. 
There is a large class of problems 
which can be done all digitally, but 
which cannot be done by all-analog 
methods. 

Hans Meissinger (Hughes Aircraft 
Co., Culver City, Calif.) precipitated 
a discussion of the effect of integrat- 
ing noisy errors versus integrating 
offset errors, indicating that the for- 
mer might be averaged out but that 
the latter would be cumulative. 

Bob agreed, and said that this had 
led them to duplicate some of their 
computations and do them both ways. 
In these cases the analog will give 
them the instantaneous values at all 
times while the digital is used to cor- 
rect for any offset effects. 

Mike Foley (5226 Radford Ave., 
North Hollywood, Calif.) said that 
he thought the question of why had 
been very thoroughly answered. What 
he would like to hear was how. 

However, Jack suggested that the 
answer to that one be deferred until 
after the break because Convair’s cof- 
fee and doughnuts were ready. 

* * * 


After the break Dov Abramis was 
elected Assistant Chairman of the 
Steering Committee of the Western 
Simulation Council in an election so 
close that three counters couldn’t 
agree on the number of hands (some 
people were holding up both hands 
perhaps? ). So those voting had to be 
divided on opposite sides of the 
room! 

After the politics Jack Sherman re- 
opened the discussion by referring to 
Mike Foley’s question of how the 
combined simulation is to be ac- 
complished, and asked for anyone 
familiar enough with the Epsco con- 
version equipment to draw a block 
diagram on the board. 

Paul Sherertz (Convair-San Di- 
ego), who had been helping to set up 
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the demonstration of the Datracs, 
volunteered to do this. 

Looking at Paul’s diagram, Dov 
Abramis said that it seemed to him 
that the greatest difference between 
the Convair and the Ramo-Wool- 
dridge system was that at Ramo- 
Wooldridge the analog and digital 
computers were adjacent to each oth- 
er, whereas at Convair they were not. 
He asked what effect the long lines 
between the Convair computers might 
have. 

Paul replied that the only long 
lines were about 800 feet long be- 
tween a unit adjacent to the 1103 and 
the analog computer. The only change 
required was this unit, which gener- 
ates long pulses from the short pulses 
of the computer. 

Jack Shefitian asked whether any- 
one knew the cost of the conversion 
equipment. 

Henry Low (Ramo-Wooldridge 
Corp.) and Irwin Pfeffer ducked this 
one, Irwin answering very cagily that 
it was in six figures. 

“Is the first figure a one or a 
nine?” asked Jack. 

“The first digit is not a nine.” 

McLeod explained that the cost 
was influenced by the fact that this 
was not standard equipment, but spe- 
cial equipment developed to speci- 
fications originated by Convair and 
subsequently adopted with modifica- 
tions by Ramo-Wooldridge. The price 
therefore reflects a good bit of devel- 
opment cost. 

Jack observed that yes, this was in- 
deed special equipment, but probably 
everybody who gets into this field 


will need “special equipment”, and 
therefore we can expect the price to 
remain high. 

By contrast McLeod pointed out 
that the little Datrac which was to be 
demonstrated later that afternoon is 
a “shelf item” which sells for less 
than $10,000. Though it will handle 
only 10 digits plus sign, it still rep- 
resents quite a difference in relative 
cost. It is a single-channel device in 
either direction, but not in both si- 
multaneously. 

Jack suggested that one could time- 
share it to use it as a two-way chan- 


nel 


Asked what the sampling rate of 
Epsco equipment was, McLeod said 
that when free-running it is 2 micro- 
seconds per digit, or 22 microseconds 
in the case of the 10-bit plus sign 
Datrac. The usual penetration is 
parallel but when the register is 
cleared, a serial pulse train is avail- 
able. However, if you present a 
parallel binary code, the whole trans- 
formation is made in two micro- 
seconds if you disregard the transient 
(as Bob Leger was not willing to do). 

In answer to a question from Joe 
Hussey, McLeod said that the Datrac 
was specified as accurate to within 
1% of the last significant figure. 

Asked whether, if one were willing 
to spend more money, higher accu- 
racy would be obtainable, McLeod 
suggested that as the equipment 
which we were discussing was press- 
ing the state of the art, we will prob- 
ably not be able to get more accu- 
racy at any price for some time to 
come. 





INFORMATION 


(Without Theory) 





Last spring Bernie Gordon, pres- 
ident of Epsco, was very anhappy 
(i.e. maddernhell, with your Editor, 
*cause I implied in the s/c Newsletter 
in the Feb. issue of /nstruments and 
Automation that there was skepticism 
regarding Epsco’s ability to deliver 
hardware any time in the near future 
which would meet their advanced per- 
formance specifications. Now, six 
months later, I am happy to say that 
I have seen and even touched some 
delivered hardware which I have 
every reason to believe will meet 
specifications. The first week in July 
the Convair-Astronautics Division 
Data Reduction Group received four 
Model B “Datracs”. A week later two 
if these were shown to those visiting 
the Convair-San Diego Analog Com- 
puter Laboratory in connection with 


the Western Simulation Council meet- 
ing. Both Datracs were connected 
to a common variable voltage source, 
and for various settings the two 
binary codes, as read out on the 
panel neon lights, -agreed to the least 
significant of ten binary digits plus 
sign, i.e. one part in 1024, Time 
did not allow a more sophisticated 
demonstration, but we are now plan- 
ning one. 

Proceedings of the National Sim- 
ulation Conference held in Dallas, 
January 1956, are available at $5 
each from Professor F. W. Tatum, 
Electrical Engineering Department, 
Southern Methodist University, Dal- 
las, Texas (checks payable to In- 
stitute of Radio Engineers). 

Through personal contacts your 
Editor has been kept reasonably well- 
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informed concerning plans of various 
companies in the simulation field, in- 
cluding Electronic Associates plans 
for a West Coast analog computing 
center. However, I have never been 
able to get permission to release any 
of the EA information, so can only 
repeat here what has come to me as 
scuttlebut—i.e., that the installation 
of something in the vicinity of 100 
amplifiers and suitable companion 
equipment will be available to pros- 
pective simulation and analog com- 
puter customers sometime before 
December of this year, in the vicini: 

of Los Angeles International Airpor’. 
Wish I could tell you who is going | ) 
run it, but so far this seems to be a 
secret. 

It is also interesting to note thet 
Reeves is opening a Santa Monic: 
office to be run by R. T. Franze’. 
following closely on the heels of Mic- 
Century’s appointment of Nori 
Irvine to open a Los Angeles offic: . 
These follow by more than a year 
EA’s sending of Jim McCloskey 1‘) 
open a West Coast office. 


Thot (rejected) 








Last month in this space Ye Ev. 
suggested that “Science is only con- 
trolled curiosity.” A friend of our. 
one F, P. Nessosis, took exception {» 
this broad generalization and backe: 
up his argument with an illustration 
of “controlled curiosity” which is cer- 
tainly not science. See cut. 








Computer Events 
Other events on page 1490 





National Simulation Council 

Date: 30 August 1956 

Place: Denver Research Institute 

Denver, Colo. 

Subject: Panel Discussion, “Com- 
bined Analog and Digital 
Simulation” and Meeting of 
the National Steering Com- 
mittee 

Information: Simulation Council, 

8484 La Jolla Shores 
Drive, La Jolla, Calii. 





ous 
in- 
lans 
ing 
een 
any 
niiy 
bas 
‘ion 


LG0 


Association for Computing 

Machinery 

Date: 27-29 August 1956 

Place: University of California at 
Los Angeles, Los Angeles 24, 
Calif. 

Subject: 11th Annual Meeting 


Info: ACM, Box 3251, Olympic Sta- | 
tion, Beverly Hills, California | 


Denver Research Institute, 

University of Denver 

Third Annual Symposium on Digital 

and Analog Computers 

Date: 30-31 August 1956 

Piace: Hotel Albany, Denver, Colo. 

Info: William B. Kennedy, D.R.I., 
University of Denver, Denver 
10, Colo. 


Western Simulation Council 

Date: 13 September 1956 

Time: 1:00 PM 

Piace: North American Aviation, 

Downey, California 

Sibject: 1. Introduction to North 
American Simulation Facil- 
ity 


2. The North American | 
Bendix Three-Dimensional | 
Flight Simulator (Flight | 


Table) 


3. Problems of Physical 


Simulation 
Clearance: Confidental. Please re- 


quest Security Clearance | 
NOW, as we know from | 
experience that you won’t | 
get in without it. Contact | 


H. Sehlers. 


Eastern Simulation Council 

Date: 24 Sept. 

Place: Moore School of Electrical 
Enginnering, University of 
Penna., Phila., Pa 

Time: 9:00-11:00 AM (tour) ; meet- 
ing at 11:00 AM. 

Subject: Simulation by Modeling and 

Analogies” 

Bernie Loveman, 

Instrument Co. 


Contact: Reeves 


National Electronics Conference 
Dates: 1-3 October 1956 
Place: Hotel Sherman Chicago, IIl- 
inois 
Information: NEC, 84 East Rand- 
olph Street Chicago 1, 
Illinois 


Midwestern Simulation Council 
Date: To coincide with National 
Electronics Conference (Oct. 
1-3) 
Place: Chicago, Illinois 
Subject: “Simulation of Hydraulic 
Systems” 
Information: Tammen & Dennison, 
Engineering Consult- 
ants, Chicago, Illinois 
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BIN, TANK AND HOPPER EDITION 


No. 1 


Covering design, development and application data on 
Emery Weighing Systems for industrial applications 


“ROLLING BALL” 


CONSTRUCTION 


SOLVES OFF-CENTER LOADING 
PROBLEMS IN TANK WEIGHING 


Every engineer knows 
that there is constant 
linear expansion, contrac- 
tion and crosswise move- 
ment in all metal structures 
such as tanks, bins and 
hoppers. In the accurate 
weighing of the contents 
of these structures, it is 


FIGURE 2 
imperative that the weigh- 
ing device be designed to 
compensate for this off- 
center loading. Any weigh- 
ing device which does not 
allow for this movement is 
not properly designed. 

In the Emery Load Cell, 
a unique design feature 
known as the “frolling 
ball” construction permits 
the tank, bin or hopper to 
expand and contract or to 
shift sideways and, yet, 
the load is always accu- 


rately transmitted through 
the rolling ball to the cell. 
(See Fig. 1.) As the ball 
rolls, the center of loading 
rolls on the hardened steel 
inserts and, the structure 
of the Emery Cell is de- 
signed to withstand these 
loads. 
The Emery Load 
Cell is, in effect, a 
transducer which 
changes load 
to hydraulic pres- 
sure which, in 
turn, is used to 
actuate _indica- 
tors, recorders, 
controllers and 
printing devices. 
The system is 
practically main- 
tenance-free. See 
Fig. 2. 
RANGES: 0 to 
10,000,000 Ibs. 
. . . ACCURACY: 
1/10 of 1% of 
range . . . RE- 
SPONSE: less 
than % second 
. DEFLECTION: 
less than 0.005”. 


EMERY CELLS NOW 
CORROSION 
RESISTANT 


In view of the increasing 
use of Emery Load Cells in 
the chemical and food pro- 
cessing industries, this 
equipment is now coated 
with a corrosion resistant 
compound and fitted with a 
plastic ‘‘boot’’ for weather- 
proofing. Formerly available 
as a “‘special’’ this treat- 
ment has now been made 
standard for all Emery Load 
Cells used in bin and tank 
weighing applications. 


“Texfoam” Rubber 
Cushioning Depends 
On Emery Cells 

At the B. F. Goodrich 
Sponge Products Division, 
Shelton, Conn., Emery tank 
weighing systems provide 
the fast, pin-point weigh-in 
of ingredients which insures 
the luxurious comfort of 
Goodrich ‘Texfoam’ rubber 
cushioning. 

Wherever precise batch- 
ing of several ingredients is 
absolutely necessary to pro- 
duct perfection, : Emery 
Weighing Systems match 
wits with production form- 
ulas without a hitch. 





See our exhibit in 
Booth 922 











NEW BIN AND TANK WEIGHING 
BULLETIN NOW AVAILABLE 


A new 12-page, 


two color 





bulletin on bin and tank weigh- 
ing which incorporates a prac- 
tical series of arrangement 
drawings of Emery Weighing 
Systems in use, has just become 
available for distribution. 

One of the most important 
bulletins to be issued on bin and 
tank weighing thus far, this be- 
comes a veritable handbook on 
weighing systems. Every process 
engineer and every materials 
handling man should have a 
copy in his file. Your copy is 
ready for mailing. Send for it 
today. 








For more information circle 66 on inquiry card. 
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Look Into Mid- Century’s Non-Linear Cabinets 
FINEST in the field! 


Gafeh CEES es £2 * 


@ Saves on number of Analogue 


Computers ordinarily required. 


@ Provides special equipment for 


tricky problem areas. 





si M-C Non-Linear Cabinets feature: 


Here’s a new must for computing center work; 
because M-C’s Non-Linear Cabinets can save 
on former large investments required in Anal- 
ogue Computers. In addition, they provide @ Twenty-four operational amplifiers. 
special equipment to kandle problems in spec- © Programing is done 

ial areas. All in all they’re new, big news in on removable patch board. 
electronic computing — which it will pay you 
to look into today. 


@ Six resolvers. 


Connects easily with computing equipment. 
Size 36” x 24” x 77”. 





“precision 1s our business” 


MID-CENTURY 
Senior electronic Saari confdentil interview wi § T ie a RA AT 7 ¢ € is R P. 


‘ ineer , 
Chief Ens! 611 BROADWAY « NEW YORK 12, N.Y. « Telephone — SPRING 7-4016 


sales 2000 Warrensville Center Rd. ¢ Cleveland 21, Ohio « Evergréen 2-6160 
; 5525 Wilshire Boulevard e Los Angeles 36, Calif. « Webster 4-0102 
offices 1313 Wellington Street « Ottowa Ses Canada ¢ Telephone 8-6065 
927 —15th Street, N.W. © Washington 5, D.C. © District 7-1892 


itt, 
N. A. Merrt 
write, oF ph ddress below: 


+ the New York City 
a 


For more information circle 67 on inquiry card. 
Page 1572—Instruments & Automation—Vol. 29 

















if you are 
an 1&A 
subscriber 


it may be well 
to check your 
expiration date 


if you are 
an I&A 
non-subscriber 


it may be well 

to send along your 
subscription request 
now (see page 1437 
or 1693 for rates. 
Subscription card is on 


page 1693). 


‘cause you 
can’t afford 
to miss 


THE 1957 
INSTRUMENTS 

& AUTOMATION 
HANDBOOK & 
BUYERS’ GUIDE 


(published as Part Two 
of the October 1956 


issue of /nstruments 
and Automation.) 


INSTRUMENTS 
PUBLISHING CO. 
845 Ridge Ave., 
Pittsburgh 12, Pa. 




















peer 


CI N T EL FLYING-SPOT | 


PARTICLE 
RESOLVER 


Automatic Counting and Sizing of particles down to 
0.6 are only two major features of the ‘Cintel’ Particle 
Resolver which presents a microscope subject on a 
picture tube. 


High counting accuracy is ensured by a Magnetic 
Memory which eliminates double counts and the total 
is presented in 8 secs in decimal notation. 


Particle sizes are analyzed electronically into 60 
groups within the range 0.6 to 160, each group total 
being presented separately. 


“see it at: \ SPECIFICATION: 
1.S.A. chew \ ee Magnification: x200 to x8000 diameters.’ 
4 Resolution: 0.14 (1u==10°3 cm.) 


BOOTH 912A ae Definition: 700 lines. 
NEW YORK ] Picture Size: 8 x 8 ins. 


Counting: Automatic. Minimum particle size 0.6¢. 


COLISEUM Count Accuracy: + 2%. 


#. 17=21 Sizing: Automatic 0.6 to 160u in 60 increments. 
Sep 7, p Size and Count Time: 8 secs. 





The i solution, speed and accuracy of this 
new ‘Cintel’ tool brings automation to the physicist 
as well as the engineer. 


Exclusive Sales and Service in U.S.A. 


MARCONI instruments 
44 New Street, New York 4, N. Y. 
For more information circle 223 on inquiry card. 
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PROCESS MEASUREMENT and CONTROL 


TRANSISTORIZED ELECTRONIC 
PROCESS CONTROL SYSTEM 


New “Series 164” automatic con- 
trol system combines indication (or 
recording) and all three modes of 


Acceleration 1584, 1597 Process Measurement & 
97 


Aircraft Instrumentation 
Amplifiers 

Capacitors 

Computing 

Count 

Data Processing 


Vibration . ee eee, 
Voltage- dividing Resistors 
5 





of this valve operates diaphragm valve 
to accomplish blow-down action. 


7528 


Printed circuits make components 
readily replaceable.—Emmett Machine 
& Mfg. Co., Inc., 445 EH. Turkeyfoot 
Lake Rd., Akron 19, Ohio. 
control; incorporates transistors and For more information circle 302 on inquiry card. 
printed circuitry; uses “Microsen Bal- 
ance” for high sensitivity and speed 
of response; provides for , bumpless 
transfer from manual to automatic. 
% Recording Controller also incor- 
porates a 8” strip or card chart re- 
cording mechanism, is 6%” wide. 
% Long-scale Indicating Controller in- 
corporates a 3%”-dia concentric-scale 


New “Dynamaster Draw-speed Re- 
corder” records arithmetical differ- 
ence between paper speed over first 
press roll and couch roll; is used at 





FROM TACHOMETER GENERATOR 
COUCH ROLL 


SUPERVISORY CONTROL 


New “Type DOS-3” supervisory 
control system enables one operator 
to supervise and control many valves, 


7767 


pumps, motors, etc.; is available in 
two ultimate capacities, 25 and 50 
points.—Motorola Communications & 
Electronics, Inc., 4501 W. Auguste 
Blvd., Chicago 51, IIl. 


For more information circle 303 on inquiry car 


ROLL SPEED DIFFERENCE 
AND RATIO RECORDER 


New Differential Voltage Recorde: 
indicates and records variations it 
roll speeds for steel or paper mills; 


is available in two models: one has 
a scale and chart for direct reading 
of feet-per-minute “draw” (“stretch” 
of paper or steel); the other records 
and indicates ratio between roll speeds. 
Both are unaffected by changes in 


PAPER MACHINE DRAW-SPEED RECORDER 


3-way manual switch: draw-speed 
0-100 fpm; couch-roll speed 0-1000 
rpm; _press-roll speed 0-1000 rpm. 
f BRISTOL'S 

— DOYNAMASTER 
DRAW SPEED 
RECORDER 








indicator for extreme accuracy of in- 
dication—Manning, Maxwell & 
Moore, Inc., Stratford, Conu. 


For more information circle 301 on inquiry card. 
i. LD 
BLOW-DOWN CONTROLLER ey ; J 


New“Merit Type D685 Condensa- FOURDRINIER == 
tion Control” is housed in an air- 
tight J.I.C. case; features two selector 
switches: one determines interval 
between blow-downs; the other deter- 
mines duration of this action. 
Relay operates small solenoid valve 
mounted and sealed to case. Output 




















COUCH ROLL 


7687 
R.P.M.2 & De 


start-up and after breaks to adjust 
draw to its proper value; is helpful 
in eliminating breaks. In most cases 
its cost is less than 1% hr of machine 
time production. Normal ranges with 
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hee TACHOMETER GENERATOR_ 
PRESS ROLL _ 


WET SHEET 
——*> TO DRYING AND FINISHING 
SECTIONS OF PAPER MACHINE 


DRAW SPEED = 
TD, (RPM) —1D,(R.PM2) 


FIRST PRESS 


Other speeds can be supplied. Record- 
er is also provided with a compensat- 
ing adjustment for press-roll wear.— 
The Bristol Co., Waterbury, Conn. 


For more information circle 304 on inquiry card. 


















operating speeds, recording only draw 
and ratio during speed-ups or slow- 
downs.—Instrument Dep’t, General 
Electric Co., West Lynn 3, Mass. 


For more information circle 305 on inquiry card. 





POTENTIOMETER OR BRIDGE 
PNEUMATIC TRANSMITTER 


New ‘‘Dynamaster Pneumatic 
Transmitter” is a measuring instru- 
ment equipped with a _ pneumatic 





t ansmitter which sends a standard 
2 15-psi signal proportional to the 
pn easured variable. It is available in 
e ther potentiometer or bridge circuit; 
vill measure any variable which can 
Lo translated into an electrical meas- 
uvable and pneumatically transmit 
t.iis measurement to a remote indica- 
t.r, recorder, or controller; is avail- 
ale either “blind” or with an indi- 
c.ting scale for at-the-scene measure- 
ment.—The Bristol Company, Water- 
Lury 20, Conn. 


more information circle 306 on inquiry card. 


V-NOTCH CHLORINATORS 


New “Series A-711 and A-712” V- 
notch chlorinators, built entirely with 
corrosion-resistant materials, feature 





new metering and controlling prin- 
ciple—“V-notch Variable-Orifice” ; 
cover a feed range from 25 to 2000 lb 
er day. “A-711” has a rotameter and 
A-712” (wide-range model) has di- 
ect-reading dial indication of feed 
ate. In both, variable-orifice control 
ives precise and smooth chlorine feed 
ontrol over an extremely wide range. 
-~Wallace & Tiernan, Belleville, N. J. 


r more information circle 307 on inquiry card. 


MULTI-CHANNEL-INPUT 
PRODUCTION COUNTER 


New “Model MC” multi-channel-in- 
ut electronic counter is applicable 
wherever total count of daily prod- 





















e In any kind of mill operating at 
any rate of speed producing almost 
any type of material, the ASKANIA 
EDGE POSITION CONTROL can be a 
dominant factor in your profit 
picture. 


EXAMINE YOUR OWN 
OPERATIONS 


If you PRINT, SLIT, LAMINATE, 
POSITION, WIND, STEER, TENTER OF 
EXAMINE—or require accurate edge 
control for any other operation— 
you can greatly increase your pro- 
duction and decrease manpower cost 
by applying this proven, automatic, 
easily maintained control to your 
line. In the production of PAPER, 
PLASTICS, TEXTILES, RUBBER, FOIL and 
SHEET METALS, for example, the Edge 
Guide Control has practically elim- 
inated the downtime and the wasted 
materials and manpower previously 
common to their production. Versa- 
tility is practically unlimited! 





Tons of Steel to Ounces of Lace 
Rolls of Paper or what YOU U Make 











Positive ASKANIA Edge Position Control... 
for Greater Production at Lowest Cost 


YOU’D BE SURPRISED! 


Edge control can be applied toa 
great variety of your problems. Do 
you want to move the material—or 
would you prefer to move the tool? 
Do you think your edge problem is 
beyond control? If so, you’d be sur- 
prised at the ease of adaptation— 
the simplicity of operation and main- 
tenance—and above all the accuracy 
that can be applied to your own 
problem. 


ee 
CONTINUOUS CONTROL 
HIGH SPEED OPERATION 
NON-CONTACT 
HYDRAULIC POWER OPERATION 
MOST ACCURATE CONTROL 
FOR ALL WEB HANDLING 
WIDE RANGE 


Your first step is to send for our Bulletin No. 161—which explains the 
purpose, function and operation of the ASKANIA EDGE GUIDE CONTROL. Write 
to the ASKANIA REGULATOR COMPANY, 268 East Ontario Street, Chicago, Ill. 


ASKA NIA recutaror coMPANY 


CONTROLS FOR INDUSTRY 
HYDRAULIC, ELECTRONIC CONTROLS & SERVOS, GENERAL SYSTEMS, 
ENGINEERING & COMPUTER SERVICE, VALVE ACTUATORS & CYLINDERS 


A Subsidiary of General Precision Equipment Corporation 


For more information circle 68 on inquiry card. 
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uction is required from more than 
one line. A single “MC” unit registers 
an accurate count of any number of 
production lines. A separate photo- 
head is located on each line where the 
count is to be picked up. As each ob- 
ject breaks photo beam, a pulse is 
fed to “MC” which, in turn, relays 
pulse to counter. Should photoheads be 





661 


interrupted simultaneously, count will 
still remain accurate, owing to anti- 
coincidence feature. “Model MC” also 
provides a method for high-speed 
“batching” by allowing any number 
of conveyors to accumulate into one 
common collection point; also adapt- 
able to accumulating product infor- 
mation where several sources of one 
product are involved, as in printing 
the same material on several presses, 
or accumulating total footage when 
product is in web form and is pro- 
cessed on several similar machines.— 
Post Machinery Co., Beverly, Mass. 


For more information circle 308 on inquiry card. 


EXPLOSION-PROOF 
VISCOSIMETER 


New explosion-proof model of mak- 
er’s “Viscometer,” for use in Class I, 
Group D locations, has its motor com- 


pletely encased in a “machined-from- 
the-solid” aluminum case. All immer- 
sible parts are stainless steel. Explo- 
sion-proof features UL approved.— 
Brookfield Engineering Labs., Inc., 
Stoughton, Mass. 


For more information cicle 309 on inquiry card. 


MASS SPECTROMETER FOR 
LOW-VP CHEMICALS 


New special modification of “Type 
21-620 Process-Monitor Mass Spec- 


trometer” enables it to analyze liquid 


mixtures of gasolines and chemicals 
which have insufficient vapor pressure 
at room temperature. It can handle 
most-of the samples that can be ana- 
lyzed by larger higher-resolution ana- 
lytical-type mass spectrometers.— 
Consolidated Electrodynamics Corp., 
Pasadena, Calif. 


For more information circle 310 on inquiry card. 


FLOW-RATE 


MASS SPECTROMETER FOR 
MULTI-STREAM ANALYSIS 


New modification of “Type 21-620 
Process-Monitor Mass Spectrometer’ 
permits automatic multi-stream ani 


multi-component analysis by mean 
of added equipment: automatic pro 
grammer, a peak selector, and piping 
and valves. In illustrated equipmen 
there are nine sample lines, eight fo: 
sampling flowing streams, and one fo: 
standard sample, a static supply.— 
Consolidated Electrodynamics Corp. 
Pasadena, Calif. 


For more information circle 311 on inquiry card 


and VOLUME 





DIGITAL FLOW INDICATOR 


New “Model 5692,” said to be “the 
first complete digital flow indicator 
system,” is a production testing in- 
strument compact enough to move 
from test bench for calibrating flow- 
meters and making actual flow meas- 
urements. It combines features of 
maker’s “7150 EPUT Meter” and 
“5424 Preset Counter” and directly 


indicates flow-rate from zero to 9999 
pounds (or gallons) per hour. Time 
base can be selected from 1 millisec- 
ond to 10 seconds, in increments of 1 
millisecond. Coincidence tubes connect 
four time-base selector switches to 
unit’s four preset decimal counting 
units. Instrument operates with any 
impeller-type transmitters on market; 
has a complete test feature whereby 
any discrepancy between DCU indi- 
cation and preset counter number im- 
mediately reveals any malfunction of 
system.—Dep’t 3939, Berkeley Div., 
Beckman Instruments, 2200 Wright 
Ave., Richmond 8, Calif. 


For more information circle 312 on inquiry card. 
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HIGH-HEAD FLOW-RATE 
TRANSMITTERS 


New high-head differential pres- 
sure transmitters utilize accuracy oi 
mercury U-tubes for measuring flow 


~<-—To Receiver 

zoos Al Supp 
rate of steam, water, other liquids, 
and gases producing maximum differ- 
entials from 100 to 1200” H2O at 
maximum service pressures of 800, 
3500, and 6000 psig. Signals are 
SAMA standard, 3-15 psig or 3-27 
psig. Available receivers indicate, re- 
cord, and/or integrate. Since signals 
are linear with flow-rate, measure 
ments can be combined with other re- 
lated factors on an evenly-graduated 
chart.—Bailey Meter Co., 1050 Ivan- 
hoe Road, Cleveland 10, Ohio. 


For more information circle 313 on inquiry card 
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DIGITAL FLOW INDICATOR 


New direct-reading digital flow- 
rate indicator, designed primarily for 
use with maker’s turbine primary ele- 


ments, features edge-illuminated inch- 
1igh numbers, engraved in clear plas- 
ic, readable at 25 ft. Only the rele- 
vant number appears and there is no 
mechanical movement in going from 
me digit to another. Other features: 
‘lectrical conversion into desired flow 
units and correction for primary’s 
‘alibration factor; true integrated 
flow-rate; F&P frequency octupler; 
1utomatic frequency-controlled range 
switching; customized time base with 
long-term stability of 0.1%. Optional: 
manual specific gravity adjustment. 
—Fischer & Porter Co., 758 Jackson- 
ville Rd., Hatboro, Pa. 


For more information circle 314 on inquiry card. 


MAGNETIC FLOW-RATE 
METER BODY 


New model of maker’s “Magnetic 
Flow Meter” is available for 1” flow 
lines, offers all advantages of the 


7744 


larger instruments (2” and up) : over- 
all accuracy of 1% of full-scale 
throughout scale, no restriction of 
flow, linear flow readings, perform- 
ance unaffected by pressure, viscosity, 
density or changes in conductivity of 
flowing liquid. New 1” meter will 
handle full scale flows of 10 gpm or 
greater.—The Foxboro Co., Foxboro, 
Mass. 


For more information circle 315 on inquiry card. 


PRESSURE-COMPENSATED 
INTEGRATING FLOWMETER 


New “Model 236 Pressure-Compen- 
sated Continuous Integrating Flow 
Meter” combines maker’s “Model 199 
Rupture-Proof Bellows Unit” and 
Librascope “Model 90 Pressure-Com- 
pensated Flow Computer,” indicates 
both differential and static pressure 
and continuously totalizes flow on a 


six-digit counter without use of cams 








ACTUAL SIZE" 


subminiature 


CENTRIFUGAL 
BLOWER 


Here is the most compact centrifugal blower unit 
made... EAD’s high-velocity subminiature centrifugal 
blower is only 2%” long, weighs only 6 ounces, yet it can 
move 13 cfm of air at a velocity of 3,000 feet per minute— 
and the volume holds up at high static pressures. It is 
driven by EAD’s new one-inch diameter motor. The metal 
blower housing can be rotated to any position desired 

for maximum efficiency in cooling radar equipment, 
amplifier units, transmitter equipment, oscillators, and in 
other applications where high temperatures in confined 
areas demand miniaturized blowers with the highest 
possible performance characteristics. EAD’s subminiature 
blower units meet all applicable MIL specification, and 

low temperature rise makes them suitable for high altitude 
and high ambient temperature operation. 





13 @ 0" SP 7 @ 0" SP 
10 @ 1.0” SP 5 w .2°* OP 





2.5 0.6 





20,000 11,000 





0.1 0.06 





WATTS 


10.0 6.0 Modifications of 





CAPACITOR 
Mfd/Volts 


standard models or 
completely new 
designs can be 


0.25/220 0.1/220 





WEIGHT 
(OUNCES) 


6 engineered to meet 
your special cooling 








MODEL NO. 











me needs. Write for 
B2HIY-C complete information. 


~ B2619-C 








EASTERN AIR DEVICES 10 


-INDUCTION MOTORS 


CENTRIFUGAL BLOWERS = TACHOMETER GENERATORS FANS 


SOLVING SPECIAL PROBLEMS IS ROUTINE AT EAD 


G & @ 


ALTERNATORS 


GEAR MOTORS 


347 CENTRAL AVENUE © DOVER, NEW HAMPSHIRE 








For more information circle 69 on inquiry card. 
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or intermittent devices; has a built- 
in pulse switch for transmitting read- 
ing to a remote data-collecting or au- 
tomatic-control system. Integrator is 
available in D-P ranges from 0-2” 
water to 0-50 psi with static pressure 
ratings to 6000 psi—Barton Instru- 
ment Corp., 1429 S. Eastern Ave., 
Los Angeles 22, Calif. 

For more information circle 316 on inquiry card. 


- ae 


TEMPERATURE 


PLUG-IN UNIT THERMISTOR 

TEMPERATURE CONTROLLER 
New “Series 53,000” comprises (1) 
a small high-sensitivity rapid-re- 
sponse thermistor primary element, 





(2) a plug-in on-off-action automatic 
control unit, (3) a power supply chas- 
sis; features unusual flexibility, chief- 
ly in multi-point installations. Up to 
100 plug-in controllers can be plugged 
into one power supply chassis with 
savings in space and cost and with 
ease of resetting all controllers simul- 
taneously by one master adjustment 
which can be embodied in chassis or 
located remotely. Each controller, of 
course, still has its own setting screw 
which can be used either independent- 
ly of master or as a fine adjustment. 
Available ranges (all °F): —100-50, 
0-150, 100-300 and 200-600. Electrical 
ratings: 115 vac 5 amp non-inductive, 


ASPIRATION PYROMETER 


New “Land” suction pyrometer pro- 
vides accurate measurement of heated 
gas to 2900°F. by forcing gas at high 
velocity past thermocouples to max- 
imize convective heat transfer. Suit- 
able indicating and recording instru- 
ments can be used in conjunction with 
it. Complete systems are available. 
Three models are offered using plat- 
inum vs. platinum-rhodium TCs, each 


designed for a particular application 
and temperature range. Concentric 
shields of special design are employed 
to minimize errors. Standard water- 
cooled stainless steel jacket is 6 ft 
long but other lengths from 4 ft to 12 
ft can be supplied.—Fielden Instru- 
ment Div., Robertshaw-Fulton Con- 
trols Co., 2920 N. Fourth St., Phila- 
delphia 33, Pa. 


For more information circle 317 on inquiry card. 





230 vac 7 amp non-inductive. Splash- 
proof, explosion-proof and_ special 
housings can be furnished.—Fenwal 
Inc., Ashland, Mass. 


For more information circle 318 on inquiry card. 


MULTIPLE-WIRE TC GLANDS 


New Multiple Wire Thermocouple 
Glands provide easy entrance into 
pressure vessels of 1, 2, 4, 6 or 8 wires 


by maker’s method of sealing bare 
wires at pressures from vacuum to 
20,000 psi; can be used at tempera- 
tures ranging from —300°F to 
1850°F. This wide range of tempera- 
ture and pressure is determined by 
type of sealant used: Neoprene, Tef- 
lon or Lava.—Conax Corp., 17811 
Sheridan Drive, Buffalo 21, N. Y. 


For more information circle 319 on inquiry card. 


GLASS PYROMETER 


New model of “Land Portable Radi- 
ation Pyrometer” measures surface 
temperature of heated glass; has un- 


usually wide range of 200°F to 
1800°F; comprises a measuring head 
mounted on an adjustable metal pole 
(which can telescope to 9 ft) and a 
small galvanometer temperature in- 
dicator. Measuring head’s receiver re- 
sponds to long-wave (over 5 microns) 
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infrared radiation emitted by normal- 
ly transparent or translucent glass. 
Pyrometer is fully compensated for 
ambient temperatures and heating of 
instrument.—Fielden Instr. Div., 
Robertshaw-Fulton Conirols Co., 2920 
N. Fourth St., Philadelphia 33, Pa. 


For more information circle 320 on inquiry card. 


PORTABLE RECORDING 
THERMOMETERS 


New models of maker’s mercury or 
vapor actuated portable recording 
thermometers are supplied with 8”, 


10” or 12” chart, have carrying han- 
dle, stand legs, brackets for coiling 
connection tubing at rear of case and 
a locking device for holding bulb in 
place when instrument is not in use. 
—Weksler Thermometer Corp., 195 
E. Merrick Rd., Freeport, L. I., N. Y. 


For more information circle 321 on inquiry card. 


MINIATURE TC HEAD 


New miniature screw-type connec- 
tion head for thermocouples, electric 
heating elements, etc., is available in 





| BRUSH... complete systems for noise or vibration measurement 





Electrical noise developed when a vacuum tube is subjected to 
mechanical shock and vibration affects missile performance—thus 
must be held within close limits to meet military requirements. 

In this test setup, Raytheon Manufacturing Co. vibrates 
vacuum tubes by using a Brush—B & K beat frequency oscillator 
to supply a swept signal to a shaker table. Then a level recorder 
provides a chart of the tube noise output vs. frequency, at vibra- 
tions up to 5,000 cps, with accelerations up to 15G. Test results 
help to evaluate new designs, and aid in controlling noise output 
in production tubes. 

This application of Brush—B & K equipment is typical of 
énvironmental testing by manufacturers and users of electronic 
components and complete assemblies. For a complete line of 
instrumentation to simplify your sound, vibration or strain 
measurements, call your Brush Representative now for applica- 
tion assistance or write for a brochure. 


For complete information write Dept. 4.8. 


BRUSH ELECTRONICS ae COMPANY 
Brush—B & K Beat Frequency Oscillator BL- 3405 Perkins Avenue, Cleveland 14, Ohio OIVISION OF 
1014 and Level Recorder BL-2304 are used at 
Raytheon in development and production tests. 
For more information circle 70 on inquiry card. 
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plain models or with angle bracket. 
Stem sizes adaptable to new connec- 
tor head are ws”, %”, fe” and %”. 
These new sizes will provide a screw- 
type connection between small-gage 
TC wires and larger-gage lead wires. 
Stress and vibration of conductor are 
eliminated by transferring load to 
stem or bracket.—The Marlin Mfg. 
Corp. 12410 Trisket Road, Cleveland 
11, Ohio. 


For more information circle 322 on inquiry card. 


THERMOSTATIC WATER MIXER 


New “Type N Hydroguard” water 
temperature control features “triple- 
safety protection”: shuts hot water 
port if cold water supply fails; closes 
cold water port if hot water supply 
fails; and closes hot and cold water 
poppets if thermal motor fails. Other 


Hot Water 


unique features include rotating in- 
lets and outlet which permit mixer 
to be installed in any position, and 
tamper-proof setting. Available in 
65-115°F or 85-160°F range, in 45- 
gpm or 125 gpm capacities.—Powers 
Regulator Co., 3434 Oakton St., Sko- 
kie, Ill. 


For more information circle 323 on inquiry card. 


PRESSURE and VACUUM 





D-P CONTROLLER 


New “Model 237 Differential Pres- 
sure Controller’ combines main fea- 
tures of maker’s “Model 199 Rupture- 


Proof Bellows Unit” with U. S. Gauge 
“Pneumatic Pilot,” is furnished in 
D-P ranges from 0-20” water to 0-50 
psi with static pressure ratings to 
6000 psi. Control actions furnished as 
standard include proportional’ with 
1-150% adjustment, on-off and dif- 
ferential gap. Reset action is optional 
with adjustment from 0.1 to 5.0 min- 
utes per repeat.—Barton Instrument 
Corp., 1429 S. Eastern Ave., Los An- 
geles 22, Calif. 


For more information circle 324 on inquiry card. 


PRESSURE INSTRUMENTATION 


New “Model DG-400 Dynagage” 
replaces “DG-101 Dynagage” and 
“PS-102 Power Supply”; features 
simplified tuning and improved per- 
formance as well as 75% reduction 
in weight. Also announced are im- 
proved pressure pickups bringing 
total to forty-one, including pickups 
with water-cooled diaphragms, flush- 
diaphragm pickups, high-frequency 


pickups, etc., to meet all requirements 
of aircraft and auto engines, blast- 
pressures, high-level sounds, under- 
water research, etc.—Photocon Re- 
search Products, 421 N. Foothill 
Blvd., Pasadena 8, Calif. 


For more information circle 325 on inquiry card. 


PRESSURE TRANSMITTER 


New “Series 185” miniaturized elec- 
tronic pressure transmitter features 
printed circuitry, uses “Microsen Bal- 


ance” whereby errors and effects of 
ambient conditions are eliminated by 
a unique electrical feedback system; 
incorporates improvements including 
size reduction, universal mounting, 
and cover threaded on base for dust- 
and weather-proofing. Sensitivity 
within 0.001% of range span, repeat- 
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ability within 0.0002%, calibration 
accuracy within 0.5%. Available in 
all ranges from 0-15 psi to 0-20,000 
psi—Manning, Maxwell & Moore, 
Inc., Stratford, Conn. 


For more information circle 326 on inquiry card 


PRESSURE TRANSMITTER 


Newly redesigned “Model P” low 
cost pneumatic pressure transmitte: 
is unique in that it utilizes simple flai 


diaphragms instead of bellows; oper- 
ates on force-balance principle; is said 
to be ideal for services involving 
viscous substances, or materials 
which solidify in static lines of Bour- 
don tubes; has wide applications also 
for liquid level indication on open 
tanks containing viscous materials or 
those with solids in suspension.—Con- 
oflow Corp., 2100 Arch Street, Phila- 
delphia 3, Pa. 


For more information circle 327 on inquiry card. 


HOT-WIRE VACUUM GAGE 


New “Type 2201-03” single-station 
Pirani-type gage gives direct continu- 
ous pressure readings from 1 to 2000 


microns Hg; has two scales high- 
range 0-2000 microns with 50 microns 
lowest division; low scale expands 0- 
to-50-micron portion of upper scale 
and is calibrated in one-micron units. 
New sensing tube greatly reduces zero 
drift. Automatic voltage regulation 
facilitates operation and allows use of 
a recorder without constant attention. 
—Rochester Div., Consolidated Elec- 
trodynamics Corp., 1775 Mt. Read 
Blvd., Rochester, N. Y. 


For more information circle 328 on inquiry card. 


DIAPHRAGM MANOMETER 


New diaphragm manometer for 
measuring vacuum, pressure and 
differential pressure—where range 
does not exceed 4” of water and static 
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CRUCIBLE F 
give maximum energy... “minimum s/ze 


Special applications, such as radar load isolators, demand compact but powerful 
magnet assemblies. And this i is but one of the many places where the consistently higher*~ 
energy product provided in Crucible Alnico magnets pays off. 

These Crucible Alnico permanent magnets can be sand cast, shell molded, ot 
investment cast to exact size, shape or tolerance requirements ...and in any size 
from a mere fraction of an ounce to hundreds of pounds. 

The design and production of permanent magnets has been a Crucible specialty ever 
since Alnico alloys were discovered. It’s one of the good reasons why so many 
people bring their magnet applications to Crucible. Why don’t you? Crucible Steel 
Company of America, The Oliver Building, Mellon Square, Pittsburgh 22, Pa. 


s 


first name in special purpose steels 


Crucible Steel Company of America 
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NEW INSTRUMENTS 





pressure is not over 5 psig—is de- 
signed to actuate maker’s indicating, 





LIQUID 


recording, or controlling instruments; 
comprises a large 302 stainless-steel 
convoluted diaphragm in an aluminum 
housing.—Taylor Instrument Com- 
panies, Rochester 1, N. Y. 


For more information circle 329 on inquiry card. 












LEVEL 





TANK-GAGING SYSTEM 


New “Electro-Span” digital tank 
gaging system measures liquid levels 
to 64 ft in tank farms over a single 


» 









Liquid-level e 
Gage i 
with 
Coder 






pam Be Gage 
Transmitter 


ve 


wire-pair; can read-and-hold or scan 
automatically. Average temperature 
can be transmitted. Cyclic timers can 
make readings at set times. Readings 





can be fed to electric typewriter or 
punched cards. Receivers can be set 
up in several locations.—Bendix-Pa- 
cific, 11600 Sherman Way, North Hol- 
lywood, Calif. 
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PLASTIC TUBULAR GUARD 
FOR TUBULAR GAGE 


New Lucite tubular guards for pro- 
tecting tubular gage glasses of liquid- 
level gages are designed to take the 
place of metal guard rods, offer 
greater safety and protection and 
better visibility. Plastic tube com- 
pletely surrounds gage glass and pro- 
tects it from breakage from the out- 
side; prevents liquid from spraying on 
anyone if gage glass should rupture 
and break.—Jerguson Gage & Valve 
Co., 80 Fellsway, Somerville 45, Mass. 


For more information circle 331 on inquiry card. 
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MAGNETICALLY-COUPLED 
















D-P OR L-L GAGE conductivity of liquid being controllec. 

N diff ial : Extremely low alternating voltage in 
ioe , — peaeeare: Gaye probe circuit assures complete safety 
eapectnlty ™ — 46 for measuring and eliminates problem of electrolysis. 
contents of tanks containing oxygen = __photoswitch Div. Electronics Cor). 


of America, 77 Broadway, Cambridg: 
42, Mass. 
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LIQUID LEVEL CONTROLLER 


New “Cat. 140 Sensitive Liqui‘ 
Level Control” features extreme sen- 
sitivity, made possible by use of 4 
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and other liquefied gases. Pressure- ; 3 
responsive element is a bellows, its ~ . " 4 wy 
inside connected to liquid line while iif mi33 
vapor line is connected to inside of ae & 
bellows housing (outside of bellows). ] eee * 
Motion of bellows is conveyed to - ed mae 
pointer by means of a leak-proof mag- aap re bg 
netic coupling. New gage can be used OE oe eee 
on moving vehicles.—Liquidvision 7537 & ot 






Gauge & Control Corp., P.O. Box 51, 
Oceanside N. Y. 
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diaphragm operated by air pressure 
trapped in cup-shaped bowl immersed 
in liquid. Switch can be made to ~~ 
ate on a minimal liquid level height 
LIQUID LEVEL CONTROLLER of %” and to release when level is re- 
New “Type 10CB4” controls all duced by about 5/32”. Connecting 
electrically conductive liquids; is used pipe, between switch elements and 
with maker’s probe type fittings; submerged bowl, can be fabricated to 
features flexibility of application and suit user’s requirements.—The Henry 
absence of moving parts in tank. G. Dietz Co., 12-15 Astoria Blvd., 
Each instrument has four ranges of Long Island City 2, N. Y. 
resistivity of probe circuit to match For more information circle 334 on inquiry card. 
















FORCE, LOAD, WEIGHT 
SENSITIVE DYNAMOMETER FHP DYNAMOMETER 


New “Gram Gage” having a range New “Model 1100” fractional-horse- 


of 0.5 to 5 grams has been added to | Power dynamometer is a de unit, sep- 
maker’s line of spring tension gages, arately excited, suitable for operation 


























which now covers range from 0.5 g 
to 1 kg or equivalent in ounces.— 
George Scherr Co., Inc., 200 Lafayette 
St., New York 12, N. Y. 


For more information circle 335 on inquiry card. 
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from a 125-volt power source. Control 
panel includes armature ammeter, 
armature voltmeter, “low-off-high” 
load switch and field rheostat. Two 
660-watt resistor units are located on 
subbase for loading dynamometer as 
a generator. Larger resistor units can 
be used. Chatillon 10” scale is well- 
damped and preloaded to allow torque 
readings in either direction of rota- 
tion—The Standard Electric Time 
Co., Springfield, Mass. 
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PROVING-RING FORCE PICKUP 


New “Type TDC-4” proving-ring 
dynamometer, for measuring static 
or dynamic forces, utilizes maker’s 


“\inear Variable Differential Trans- 
former”; combines accuracy of prov- 
ing ring as a force-to-deflection con- 
verter with accuracy of LVDT as a 
do flection-to-voltage converter and 
transmitter. Response is instanta- 
nous, thus making it possible to 
measure and control a wide range of 
weights and forces. A convenient 
mechanical zero adjust is provided. 
Available in ranges from 0 to +50 lb 
up to 0 to + 10000 lb. Output var- 
iation is completely stepless. Full 
range output is about 0.25 v with 6.3- 
v 60-cps input.—Schaevitz Engineer- 
tig, P. O. Box 505, Camden 1, N. J. 
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20,000-LB FORCE PICKUP 


New “Type 9326 Load Cell,” de- 
signed to measure high-frequency 
variations of thrust imparted by ex- 


plosive reactions of solid-propellant 
rockets, is of 20,000-lb capacity; max- 
imum deflection 0.0005” in. under full 
lord; natural mechanical frequency 
response of about 1900 cps (more 
than twice that of any previous 
“Y.oad Cells.”—Baldwin-Lima-Hamil- 
tor Corp., Philadelphia 42, Pa. 


Fo more information circle 338 on inquiry card. 


50,000-LB FORCE GAGE 


New 50,000-lb model of maker’s 
“Sorce Gauge” is suitable for testing 
applications hitherto impractical be- 








O 


ta 
SWITCH 


... for accurate, 
high-speed, 
industrial use 


Positive ‘sensing from 
zero to 100 cycles per second 


The Post model MH-2 is a magnetically operated high-speed 
switch which is controlled by the proximity of a magnetic field. 
When the magnet reaches the face of the sealed switch, there is 
a clean ‘make’, or contact, and as the magnet moves away, a 
positive ‘break’ occurs. No lag . . . no jumping. 

Unique in operation, the MH-2 works fully as well at low 
speeds. For example, a clearly defined ‘make’ and ‘break’ is 
possible at any speed range from zero up to 100 cycles per 
second. The MH-2 has a ‘life’ of over 30 billion cycles. 

Post’s MH-2 is an ideal sensing device for actuating electronic 
and mechanical counters, controls, solenoids, relays, and other 
electrical and electronic circuits. Write Post for descriptive litera- 
ture “M” today. 





ip 


() S Electronic Products Division 
J 


POST MACHINERY CO. 











Elliott Street-—Dept. M Beverly, Massachusetts 
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cause of high range required; is avail- 
able for either compressive or ten- 
sile tests; guaranteed accuracy with- 
in 1%. Model pictured is tensile ver- 
sion, with eyes for insertion of clev- 
ises. Compression model has instead 
a recessed cup on top for seating a 
free-riding hardened steel ball.—W. C. 
Dillon.& Ca,, Inc., 14620 Keswick St., 
Van Nuys, Calif. 


For more information circle 339 on inquiry card. 


WEIGHING SYSTEMS 


New “EC” weighing systems are 
said to feature outstanding capacity 
to operate successfully under ex- 





PISTON 











COYLINDER HEAD Con CpiarHracm 


tremely rugged and adverse condi- 
tions—not only bin and conveyer 
uses but measurement of jet engine 
thrust, dynamometer power measure- 
ment, etc. Systems can be used to 
command control mechanisms for au- 
tomatic operations.—The A. H. Em- 
ery Co., Pine St., New Canaan, Conn. 


For more information circle 340 on inquiry card. 


LOAD-SENSITIVE SCREWS, 
BOLTS, AND RODS 


New primary load-measuring ele- 
ments feature a special resistance 
type strain gage potted in a smal] 


axial hole. Wire leads are brought 
out through head of measuring ele- 
ment. Elongations are measured di- 
rectly with standard strain-measuring 
instruments. High accuracy is easily 
attainable. Maker will supply screws, 
bolts, or rods with gages; will apply 
gages to user’s special screws or rods. 
—Polyphase Instrument Co., 701 
Haverford Rd., Bryn Mawr, Pa. 


For more information circle 341 on inquiry card. 


TWO-WAY DYNAMOMETERS 


New “Push Pull Dynamometers” 
are the only scales which permit 
measuring push and pull from the 


same shaft; can be mounted vertically 
or horizontally. Ten models with ca- 
pacities from 1 to 500 lbs.—John 
Chatillon & Sons, New York 38, N. Y. 


For more information circle 342 on inquiry card. 


DISPLACEMENT, VIBRATION, SHOCK, etc. 





ACCELERATION-SENSITIVE 
SWITCH 


New acceleration-sensitive switch 
has a snap-acting switch element set 
precisely, in manufacture, to open or 


close at desired G level from 2.5 to 
15 G (higher on special order). Two 
basic styles: (1) momentary-contact; 
(2) manually reset. Models with in- 
tegral time-delay are also available. 
Switches are rated at 30 v 1 amp in- 
ductive or 2 amp resistive load; fre- 
quency range 0 to 10 cps; shock resist- 
ance 25 G for 11 milliseconds, on all 
three axes.—W. L. Maxson Corp., 47- 
87 Austell Place, Long Island City 1, 
Ned. 


For more information circle 343 on inquiry card. 


VIBRATION CALIBRATOR 


New “Model 501” calibrates vib- 
ration pick-ups or measures vibration 
of non-magnetic metallic surfaces; 
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utilizes a novel method of self-cali 
ration whereby vibratory displac: 
ments are compared with a preci 
standard displacement; requires 
direct contact with vibrating surfac: ; 
measures amplitude over four deca:e 
scale ranges from 0.00002” to 0.0°” 
full-scale (readings independent 
frequency from 10 to 20,000 eps) .- 
ACF Electronics, 800 North Pitt §. 
Alexandria, Virginia. 


For more information circle 344 on inquiry carJ. 


ACCELERATION PICKUP 


New “Model . 
8” miniature a 
celeration picku» 
of variable-relu 
tance type, fe: 
tures dynamic 
characteristics 
which allow-mea:- 
urement of acce - 
a2 erations fromm 
static to vibration frequencies as high 
as 1000 eps for the 300-G unit. Avaii- 
able in ranges from +5 to +300 G 
(higher and lower ranges on special 
order); weight 1 oz; size %” cube: 
output 40 mv/v full-scale; accuracy 
better than 1% under constant ani- 
bient conditions—North American 
Instruments, Inc., 2420 North Lake 
Ave., Altadena, Calif. 


ror more information circle 345 on inquiry card. 


SHOCK RECORDER 


New “Statistical Acceleromete,” 
counts the number of times pre-se- 
lected G levels are equalled or ex- 


Actual size 


ceeded. Typical use: recording shoc‘s 
experienced in shipping delicate a»- 
paratus. It comprises a group of <:- 
celeration-sensitive switches, built <o 
make contact at predetermined levels 
and directions of acceleration, and a 
set of four-digit magnetic counters. 
Instrument can be furnished in four- 
channel or five-channel style. Each 
channel can be factory-set to count at 
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Resistant to: 
Corrosion 
Heat 

Ny alela 
Stress 

Wal olaehiveya 


STAINLESS STEEL Small Diameter Tubing 
(.008” to 1.000” 0.0.) 
and NICKEL ALLOY Tubing 
up to 625” 0.0.) 
AIRCRAFT TUBING 


FABRICATED TUBULAR PARTS: 
a Konate[ cre) 
late acre) 
Milled 
Slotted 
Niiekelsto! 
Threaded 


NICKEL 


( =) a 
~S 


PLATINUM GROUP METALS AND ALLOYS: 
Bimetals 
Electrodes 
zey| 
Rol Yolgoh lola ay Nol lolgehiel 
Precious Metal Catalysts 
id avoYo i Ulaali a lohilale MYollehilolal 


ivi oynare} 
Spinnerettes 
Wire 


RESEARCH, ENGINEERING 
AND DEVELCPMENT SERVICES 


Catalogs on Request 
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UNMATCHED ACCURACY | 
...in over 1000 

different 

manometer 


forms 


ine 


68 a RE ATES, NG 


pressures 


Add to the uncom- 
promising accuracy 
of Meriam Manom- 
eters the availabil- 
ity of a specific form 
most suited to the 
application. The re- 
sult is simple, practi- 
cal and permanently 
accurate instrumen- 
tation... at lowest 
cost...for every 
vacuums 
process and labora- 


tory need. : 
sti Send for Bulletin C-12. 


Menam Manameter Lastrumentation 


a for pressures, vacuums, 
flows, lguid level, 


INSTRUMENT COMPANY 


10920 Madison Ave. - Cleveland 2, Ohio 
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any level from 2.5 to 10 G absolute, 
in increments of 0.6 G minimum.— 
W. L. Maxson Corp., 47-37 Austell 
Place, Long Island City 1, N. Y. 


For more information circle 346 on inquiry card. 


DISPLACEMENT PICKUP 


New “submersible” type of varia- 
ble-permeance pickup will operate 
completely submerged in liquid under 
pressure; will measure position, dis- 
placement or vibration. Housing is an 
all-welded assembly, and connecting 
leads are conducted out of immersion 
area through tubing which attaches 
to an AN fitting welded to housing. 





7730 


All material exposed to liquid is stain- 
less steel. Linear ranges from 0.2” t 
164” are available. Various models 
will work in ambient temperatures 
from —160°F to 1300°F.—Crescen 
Engineering & Research Co., 11632 
McBean St., El Monte, Calif. 


For more informaiion circle 347 on inquiry card 


_ TIME, SPEED, COUNT 





AUTOMATIC TIMER 


ae sm New pneumat- 

a i ic timer for use 

oi. in automatic con- 

trol circuits such 

as machine-tool 

sequencing, proc- 

ess control, etc., 

is designed for 

heavy-duty ap- 

plications; has a 

time delay of 0.2 

sec to 180 sec; 

accuracy 10% of 

a8 : ' setting. A “G-E 

7745." ~  Strongbox” coil 

* on magnet struc- 

ture sharply reduces coil failure by 

excluding dirt and moisture, and pro- 

tects windings from slipping screw- 

drivers and other mechanical damage. 

All terminals accessible from front. 

—General Electric Co., Schenectady 
6 NY. 


For more information circle 348 on inquiry card. 


TIME METERS 


New hour meters for 120, 240 and 
480 vac, 25, 50 and 60 cps., are avail- 
able in 10,000-hour models (showing 


1/10 hours) and in 100,000-hour 
models. Mechanism is sealed against 
dust, moisture, etc., is powered by a 
synchronous motor. —John W. Hobbs 
Corp., Springfield, Ill. 


For more information circle 349 on inquiry card. 
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AUTOMATIC TIMERS 


Two new general 
purpose electroni 
timers,. “TA-1,’ 
housed for mount- 
ing in the open, and 
“TA-2,” chassis mod- 
el for use with othe 
electrical equipment, 
are each available 
in ranges of 0.05 to 
1 sec or 0.05 to 10 
sec; operate with- 
out warmup; fea- 
ture voltage regu- 
lation to insure 

' repetitive accuracy. 

“Time control ad- 

justor” scale (calibrated for 0 to 100) 

reads approximately in percentage of 

timer’s full range. Remote adjustment 

is effected by removing this “adjust- 

or” from timer chassis.—Post Ma- 
chinery Co., Beverly, Mass. 


For more information circle 350 on inquiry card. 


TIME COUNTER 


New “Model 210 Digital Timer” 
four-decade electronic counting in- 
strument for rack-mounting or porta- 


ble use can be used as an electronic 
counter at rates as high as 60,000 eps. 
Time is indicated,in units of 100 or 
1000 usec (10 usec increments option- 
al on later models). Time is registered 
by counting pulses generated by an 
internal 100-ke crystal-controlled os- 
cillator, for an interval determined 
by externally-applied start and stop 
impulses. Each timing cycle is in- 
itiated by momentarily pressing an 
internal or external reset button. Pe- 
riod measurements are made by paral- 
leling both inputs. Optional equip- 
ment comprises a mechanical register 





for extended range, or a de gate con- 
trol amplifier for added versatility.— 
Hupp Instrumation, 2119 Sepulveda 
Blud., Los Argeles 25, Calif. 
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RESET TIMER 


New improved “HA4 Series” of 
maker’s “Microflex”’ synchronous-mo- 
tor-driven reset timer trips its three 


ts of contacts close? or open after 
1 adjustable time in -rval. Starting 
id resetting are electrically con- 
olled. Accuracy 1/60th second on a 
)-second dial. Over 100 timer operat- 
g combinations are available. Timers 
re available for time ranges from 
3 second to 120 hours.—Eagle Signal 
orp., Moline, Ill. 


r more information circle 352 on inquiry card. 


RECYCLING TIMER 


New “Model 3CK” electronic timer 
s fully enclosed; has independently 
idjustable ON and OFF ranges of 1.5, 


3, 6, and 12 seconds (standard); can 
easily be converted to a single time- 
cycle operation by removing one tube; 
has 8-amp sp-dt contacts for 115 vac 
operation (25 to 400 cps).—Farmer 
Electric Products Co., Ince., 2300 
}ashington St., Newton Lower Falls, 
ass. 

more information circle 353 on inquiry card. 


MULTI-CIRCUIT TIMERS 


New low-cost multi-circuit repeat- 
cyvele timers and interval timers are 
1:ade only to individuals’ specifica- 

ons; utilize maker’s standard “Circle 

synchronous timing motor and 
nap-action enclosed switches rated at 





PHENOL 
Turret Case 


ACALOY 
Flush Case 


No Gears! No Teeth! 


The gage of enduring accuracy 


HELICOID Gages— without gears or teeth—last longer in rugged 
gage service because they eliminate the major sources of gage 
trouble. There can be no wearing and fouling of teeth or exces- 
sive play between teeth because there are no gears, no teeth 
in HELICOID Gages. 

No expense has been spared in extensive research, engi- 
neering and testing equipment to produce this outstanding 
pressure instrument—a gage of the utmost precision and en- 
during accuracy. 

HELICOID Gages are available for practically every type of in- 
stallation and service—in many sizes and many styles—for pres- 
sure, vacuum or compound service. Furnished in a full range of 
pressures; all with the HELICOID stainless steel movement. 


Write today for the HELICOID Gage Catalog 


1 Stainless Steel HELICOID Roller _ 
(no gear teeth). 


2 Stainless Steel Hair Spring. 
3 Long Life Cam (no gear teeth). 
4 Corrosion-resistant Link and Screws. 


Visit Booth 1407 © International Instrument Exhibit 
New York Coliseum °¢ Sept. 17-21, 1956 


Helicoid Gage Division 


AMERICAN CHAIN & CABLE 


C 4j 929-B Connecticut Avenue + Bridgeport 2, Connecticut 





For more information circle 75 on inquiry card. 
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15 amp 125 vac; are available in vari- 
ous switch combinations and in cam 
speeds from 1 rev/sec to 1 rev/month. 
—Bristol Motor Div., Vocaline Co. of 
America, Inc., Old Saybrook, Conn. 


For more information circle 354 on inquiry card. 


REPEAT CYCLE TIMER 


New improved version of maker’s 
“Model 1” fully-enclosed repeat cycle 
electronic timer providing adjustable 


time intervals from 0.1 to 200 seconds 
features repeatability of 1% or bet- 
ter under normal operating condi- 
tions.—G. C. Wilson & Co., 1915 
Eighth Ave., Huntington, W. Va. 


For more information circle 355 on inquiry card. 


FREQUENCY COUNTER 


New “WE-130 Frequency Meter 
and Counter,” using glow transfer 
decade tubes, is available in portable 


or rack-mounted models. Its all-elec- 
tronic feature permits start of count- 
ting interval to be determined by an 
external signal, also gives conveni- 
ence of continuously-variable display 
time (0.5—5.0 sec and manual). Time 
bases are 0.1 and 1.0 sec; frequency 
range of four decades is 0-50,000 eps. 
—Westport Electric, 149 Lomita St., 
El Segundo, Calif. 


For more information circle 356 on inquiry card. 


HYDRAULIC GOVERNOR 


New ‘Class 

3300” hydraulic 

governor, fea- 

tures full work 

capacity with 

complete regula- 

tion over full 

range of speed 

settings for con- 

stant-speed gov- 

ernors. Its rated 

work is 123 inch- 

pounds, and rated 

torque is 159 

pounds-inches. 

Steady-state sta- 

bility is better 

*— ss than 0.1%: iso- 

chronous or speed-droop characteris- 

tics are obtainable by manual adjust- 

ment.—Farris Pickering Governor 

Co., Inc., 610 Commercial Ave., Pali- 
sades Park, N. J. 
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ELECTRONIC TACHOMETER 


New “Model ETC” is said to com- 
bine accuracy of electronic counting 
and time measurement with “a new 


concept of design that makes the unit 
serviceable by unskilled personnel’: 
package-type plug-in assembly per- 
mits replacement of any or all of nine 
separate electronic components in only 
a few minutes. In operation, “Model 
ETC” counts rpm, rate or frequency 
by counting electrical pulses for an ac- 
curately-timed interval. Count is dis- 
played directly on glow counter tubes 
and is accurate to one count. (For 
rpm, 60-tooth gear is attached to part 
whose speed is measured.) “Model 
ETC” reports pulses from 10 to 50,000 
per second—Standard Electric Time 
Co., Springfield 2, Mass. 


For more information circle 358 on inquiry card. 


FREQUENCY, PERIOD 
AND TIME COUNTER 


New “Model 523B” multipurpose 
electronic counter measures frequen- 
cies from 10 eps to 1.1 Me, periods 
frorn 0.00001 cps to 10 ke, and time 
intervals from 3 usec to 27.8 hours; 
reads directly in seconds, milliseconds, 
microseconds, or kilocycles. Accuracy 
of frequency measurement is +1 
count + crystal stability of 2 parts 
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per million per week. Special puls 
output permits Z-axis modulation o 
a CRO to display time-interval star 
and stop points on an input waveforn 
(shown in figure as bright spots o: 
input signal). Wide selection of gat 
ing and display times or manual con 
trol. Automatic illuminated decima 
point—Hewlett-Packard Co., 27: 
Page Mill Rd., Palo Alto, Calif. 


For more information circle 359 on inquiry carc 


FREQUENCY AND TIME 
INSTRUMENTATION 


New “Model 5571 Frequency Me 
ter” permits direct digital frequency) 
readings from 1 cps to 42 Me; func- 


754 


tions also as a frequency ratio meter, 
0-1 Mc period meter, microsecond to 
10-million second time-interval meter, 
0-2 Mc events-per-unit-time meter, 
and high-speed straightforward coun- 
ter. %New “Model 5580 Converter” 
multiplies by 12 the frequency meter’s 
range to 515 Mc, with accuracy to 1 
part in 107 +1 cycle. ye “Model 5581 
Plug-In Units” cover 13 fixed bands 
from 42 to 515 Mc; eliminate bulk and 
high cost of wide-band amplifiers; 
consist of mixers and multipliers for 
generating precise references or base 
frequencies from crystal-controlled 
frequency produced by the converter. 
—Dept. 2848, Berkeley Div., Beckman 
Instruments, Inc., 2200 Wright Ave., 
Richmond 38, Calif. 
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PRESET COUNTER 


New “Model 7240 A Preset Counter” 
provides reliability inherent in sim- 
plified circuitry by utilizing recently- 
developed cold-cathode glow transfer 
tubes which accomplish both counting 
and indication. It counts and indicates 





CENTRAL CONTROL STATION 


REMOTE STATION NO.2 
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THE PRACTICAL METLHIOD 


OF CONTROLLING WATER SYSTEMS 


Hammarlund COC equipment accomplishes reliable 
supervision of your entire water system from a single, 
central control location. It relieves operating per- 
sonnel to perform more important work in maintaining 
high quality service to your customers. 


Hammarlund COC equipment is rapidly becoming the 
key to economy with more and more water and sewage 
systems throughout the country. COC equipment costs 
are low. In most cases an installation will pay for itself 
in less than two years. It can be used with your present 
instruments, utilizing a standard telephone pair be- 
tween points in the system with many functions being 
supervised, controlled, or telemetered simultaneously 
on a single pair of lines. 


With the installation of a Hammarlund COC system you 


nA DW) MAG LU OY) © Centralized Operations Control 


can supervise and record flow, pressure and level -at 
all stations. In addition, by means of a central control 
board, you can start and stop pumps, proportionally 
open and close valves, or perform any other function 
directly from the central station usually requiring visits 
by personnel to outlying stations. 


Versatility of the COC system is practically unlimited. 
Any number of stations can be covered, regardless of 
distance, while any number of measuring or control 
functions can be handled. The design of the Hammar- 
lund COC system permits expansion at any future date 
without complications or re-engineering of the exist- 
ing system. If need arises for radio-link communica- 
tions between units, instead of a standard telephone 
pair, it may easily be accomplished utilizing the original 
equipment. 
Write for Bulletin 1-856 


HAMMARLUND MANUFACTURING COMPANY, INC., 


460 West 34th Street, New York 1, N. Y. 
INTERNATIONAL DIVISION: 13 East 40th Street, New York 16, N.Y. 


Established 1910 
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MACHINING 
Oi 


METAL PARTS 


Genuine Swiss Automatic 
Screw Machine Products 


Centerless Ground and 
Polished Products 


Precision Pinions, Gears, 
Wheels, etc. 


Precision Stamped Parts 


Jewelled Bearings and 
Miniature Jewel Balls 


Color Anodized Alumi- 
num Plates and Dials 





Hairsprings 


PORTANT to you. If only one 
component of your product is 
incorrect . . . it means trouble. 
We pride ourselves on the uni- 
formly high quality of our cus- 
tom-made precision parts. You 
will find our service completely 
satisfactory. Give us an oppor- 
tunity. Send us blue prints or 
samples of parts you require. 
We shall be glad to quote you 
F.O.B. New York. 


SEE US AT BOOTH 1306 
Instrument-Automation Show 


Remember ..... 
When PRECISION is important 
—call 


AMERICAN LAUBSCHER 
onporalion 


254 West 57th Street 
New York 19, N. Y. 
JUdson 6-7474 
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input events up to a number (from 1 
to 9,999) preset by four decade 
switches, at which time an output 
pulse is provided, a relay operates, 
and count is held. Rapid recycling 
or manual resetting to repeat opera- 
tion is provided. It can be used also 
as a time interval generator by count- 
ing line-voltage frequency, presenting 
interval as a relay open or closed 
time.—Electro-Pulse, Inc., 11861 Teale 
St., Culver City, Calif. 
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FREQUENCY COUNTER-TIMER 


New “Model 225A Universal Coun- 
ter-Timer” has been designed for pre- 
gasket is furnished to assure dust- 
cise measurement of frequency, fre- 
quency ratios, period, average period 
and time interval. With appropriate 
pickups it can be utilized for meas- 
uring process variables, acceleration, 


COMPUTING and 


displacement, etc.; also serves as a 
secondary frequency standard. Among 
features: three direct-coupled inputs, 
quick time base alignment, 70-mv 
sensitivity, provision for ’scope mark- 
er signals for trigger level adjust- 
ment on complex wave forms.—Com- 
puter-Measurements Corp., 5528 Vine- 
land Ave., N. Hollywood, Calif. 
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ELECTRIC COUNTER 


New panel-mount “PIC-600” elec- 
tric counter is reset by a key from 
front of panel. A 1/32” thick neoprene 








gasket is furnished to assure dust- 
tight seal. Available for 60, 40-50, 25 
eps and de, all standard voltages to 
150.—Production Instrument Co., 710- 
20 W. Jackson Blvd., Chicago 4, IIl. 
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DATA PROCESSING 





ALGEBRAIC COMPUTER 


New modification of maker’s 
“REAC 400” makes possible solution 
of linear algebraic equations and of 





problems in linear programming; can 
obtain solutions to as many as fifteen 
simultaneous linear algebraic equa- 
tions; can solve problems in linear pro- 
gramming involving up to fifteen un- 
knowns, evaluate determinants or any 
of their minors or form the product 
of two or more matrices. A special 
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version can accept the output from a 
mass spectrograph and provide direct 
instantaneous read-out of chemical 
component distributions. Output volt- 
ages are developed by individually 
stabilized, drift-free amplifiers of type 
used in “REAC” computers.—Reeves 
Instrument Corp., 215 E. 91st St., 
New York 28, N. Y. 
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LOW-VOLTAGE DIGITIZING 
CONVERTER 


New “Model 311 Analog to Digital 
Converter” digitizes the outputs of 
low-voltage pickups in aircraft and 
ground equipment at rate of 20 meas- 
urements per second. It measures di- 
rect voltages with resolution of 12% 
microvolts by means of a digital scan- 








THE KYBERNETES CORPORATION 


Division of Self Winding Clock Company, Inc. 





for 70 years leader in time standards 


and precision engineering 





Qualified persons are invited 
to view this equipment at our 
New York Laboratory during 
the week of the I.S.A. Show. 
Write or call for further 
information. 





Announces an 


ALL ELECTRONIC LINE OF 
AUTOMATIC DATA PROCESS LOGGERS 


A revolutionary engineering concept, the 


Kybernetes Electronic Data Logger 


puts to use designs largely predicated 


upon advanced techniques 
developed by the computer industries, 


eaturing reliability and accuracy. 
& ry y 


Write for Bulletin ‘108° 
THE KYBERNETES CORPORATION 
Executive Offices: 
9 East 40th Street 


New York 16, N. Y. 
MUrray Hill 3-6030 
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PERATURE 
7 RECORDING... 


Newly designed, Model ’’1000” 
Auto-Lite Recorder gives per- 
manent proof of temperature 
behavior. @ 6” clear reading 
chart; various standard ranges 
from minus 40°F.to plus 550°F. 
e 3 standard types; choice of 
24-hr. or 7-day cycle. @ Elec- 
tric or mechanical chart drive. 
e With capillary tubing for 
remote reading. Priced from 

_. $49,50. 

_. Send_for new catalog describ- 
ing many styles of Auto-Lite 
temperature Recorders and In- 
dicators. 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 
TOLEDO 1, OHIO 
NEW YORK © CHICAGO © SARNIA, ONTARIO 


TEMPERATURE RECORDERS 


For more information circle 79 on inquiry card. 








IS YOUR POWER SUPPLY ... BULKY? 
OUTDATED? 


ACCURATE or 
FLEXIBLE 
ENOUGH? 


The High-Stability 


OLTRONIX 
Regulated Power Supply 





TYPE LS7C: 
Positive 0-500v, 200mA 
Negative -150, 30mA 
Stability 0,005% 
Ripple 0.3mV 


NO RECTIFIER TUBES. 
LIGHTWEIGHT, TRULY 
PORTABLE DESIGN. 
LESS EXPENSIVE THAN 
COMPARABLE UNITS. 


OLTRONIX co. Manufacturers of standard and custom-built 


electronic instruments such as: * Regulated Power supplies up to 2500v, 500mA. 


Detailed information * DC amplifiers for Direct Inking Recorders 


by return mail 
on request 


OLTRONIX CO. 


* RC oscillators (also motor-driven) 


* Wind Tunnel and fatigue testing equipment 


235 Underwood Dr., Atlanta 5, Ga. 


In Canada: P. O. Box 222—Cardinal Heights, 
Ottawa, Ont. 
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NEW INSTRUMENTS 





ning technique. Unknown voltage is 
compared with standard reference 
voltage through use of twelve digital 
scanning units; a thirteenth indicates 
polarity. All scanning units are mod- 
ular and interchangeable. Counting 
speed is 400 steps per second. At end 
of each measurement, “Model 311” 
provides a relay closure to trigger 
recorder (accessory coded readout al- 
so can be connected to display each 
measurement visually up to 999). A 
“Sean Mode” switch selects form of 
readout: visual or automatic.—Non- 
Linear Systems Inc., Del Mar Air- 
port, Del Mar, Calif. 
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SINE-COSINE AN-DIG 


New “Eight-Bit Sine-Cosine Analog 
to Digital Converter,” about 4” OD by 
3%” L, comprises two disc-type com- 


7854 


mutators with pick-off brushes; uses 
double-brush V-scan system to avoid 
ambiguity. Input shaft is scaled at 
360° per rev full-scale input. No in- 
termediate gearing needed. Continuous 
serial binary coding; each quadrant 
is divided into 257 parts, each part 
representing equal values of func- 
tions. Sine and cosine values sim- 
ultaneously available—Librascope, 
Ine., Glendale 1, Calif. 
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AN-DIG CONVERTER 
FOR TELEMETERING 


New inexpensive analog-to-digital 
converter is for accurate long-distance 
transmission of data representing 


voltage, current and power. (Conver- 
sion of power, in particular, to any 
form suitable for transmission has 
presented problems: equipment has 
been expensive and results subject to 
drift, temperature and voltage er- 
rors.) Converter is of photo scanner 
type, using a conventional pointer- 
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type measuring instrument without 
modification of movement or loading 
of the output shaft. A small motor 
rotates a photocell-light assembly and 
code disc. As light and photocell ro- 
tate, light beam is reflected to photo- 
cell by mirror except when measuring- 
instrument pointer blocks light. When 
this happens, a sensitive relay drops 
out and a battery of digit storage 
relays reads code disc position. These 
relays hold this code until a new code 
is determined; storage relays then 
can be called upon for a parallel or 
serial digital transmission of reading. 

Bendix Aviation Corp., Pacific Div., 
11600 Sherman Way, N. Hollywood, 
Clif. 
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ROTARY SWITCHES 


New rotary segmented switches 
aud drums, for use in analog-to-digi- 
tal converters, shaft-position-to-digi- 


ial converters, etc., have a wide 
ariety of applications. Drums are 
vailable in unambiguous natural 
inary, cyclical binary, binary coded 
ieeimal, and gray code. All other 
sutputs, codes, or arbitrary linear or 
ogarithmic functions are feasible. 
Metal segments are diamond-turned 
absolutely flush with plastic. Units 
ire much smaller than corresponding 
sancake types.—Airflyte Electronics 
‘o., 585 Avenue A, Bayonne, N. J. 
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SHAFT-POSITION ENCODER 


New low-inertia shaft-position en- 
der designed specifically for use in 
igh-speed servo systems utilizes a 


7552," 4 


nique method of construction that 
esults in lowering inertia reflected 
nto servo driving system from 423 
zm-cm2 to 235 gm-cm2. It provides 
in angular resolution of 0.3° or bet- 
cer (1000 counts in 360° or less), 


for 


MMH SPEED 


production 
testing and 
sorting...the 


AUTO-BRIDGE 




















































sa 


Carbon resistors 


2 i 
— 


Wire wound resistors 


Dise ceramic 
capacitors 


Deposited film type resistors 


Paper capacitors 









Rod ceramic capacitors 















Mica capacitors 





An automatic device for high-speed testing and 
sorting of components. Used by leading manufacturers 
of components for final testing as well as 
stage-by-stage inspection. Also used extensively 

for incoming inspection by component. users. Tests 
for go—no go or grouping into as many as 8 percentage 
tolerances by merely flicking a switch. Tests 
resistors, capacitors, inductors or impedance elements. 
Accuracy is +0.3% in the range from 10 ohms to 

5 megohms in impedance. Equipment may be used 
at resistances above 5 megohms. Speed of operation 
is entirely dependent upon components to be tested 
and type of jigging ordered. 
























Jigging designs available to accom- 
modate practically any electronic 
component to be tested and sorted by 
the Auto-Bridge. Application shown is 
sorting disc ceramic capacitors. 








Write for complete information on the Auto-Bridge today. 







Industrial Instruments: 





89 COMMERCE ROAD, CEDAR GROVE, N. J. 















SEE US AT THE ISA SHOW @ BOOTHS 110-111 
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ou PONT 


POSITION of 
RESPONSIBILITY 


Measurement of 
Process Variables 


The Engineering Service 
Division’ of du Pont's Engineer- 
ing Department now has one 
opening for a graduate engi- 
neer whose responsibilities will 
include trouble-shooting, 
consultation, and technical 
assistance. Duties will involve 
the application of infra-red and 
ultra-violet spectroscopy to 
automatic analysis of chemical 
process fluids and the appli- 
cation of instruments for meas- 
uring viscosity, temperature, 
pressure, flow, and other 
process variables. 


The successful applicant will be 
expected to have substantial 
experience in research, applica- 
tion, consulting, or develop- 
ment of techniques for measur- 
ing process variables, 


NEW YORK CITY 
INTERVIEWS 


Sun-Mon-Tues-Wed 
Sept. 16-17-18-19 


For appointment, please call” 
Mr. H. C. Hoyt 

Circle 7-805! 

Or you may send complete 
resume, including details of 
education and experience, to: 


Mr. J. C. Costello, Jr. 
Engineering Department 


Better Things for Better Living 
oeethrough Chemistry 
E. I. du Pont 
de Nemours & Co., Inc. 
Wilmington 98, Delaware 








NEW INSTRUMENTS 





and can be mounted directly on 
servo shaft.—G. M. Giannini & Co., 
Inc., 918 E. Green St., Pasadena 1, 
Calif. 
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MAG-TAPE HANDLERS 
New “905 Series” of digital mag- 


netic tape handlers feature fast re- 
wind in both forward and reverse 


directions; tape speeds up to 75 ips 
with 3-millisecond starts and stops; 
accommodate tape widths from %4” to 
14%”. Transport mechanism is 
mounted on hinged panel for imme- 
diate access to all mechanical parts 
and tubes.—Potter Instrument Co., 
Inc., 115 Cutter Mill Rd., Great Neck, 
I. ke 
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PRINTOUT SYSTEM FOR 
DIGITAL INDICATORS 


New printout system for maker’s 
digital instruments features readings 
which appear numerically on a con- 





tinuous paper tape and can be pro- 
grammed to print at any desired in- 
terval. Readout is from Clary printer 
of three columns with space for addi- 
tional columns for program code or 
time indication. Specialized informa- 
tion from the new unit can also be 
printed on punchcard or pen-type re- 
corders. Printout code is available in 
decimal, binary coded decimal or bi- 
nary code. Accuracies of 0.01% to 
1% can be maintained on full-scale 
de readings; ac accuracies to 2%. 
—Hycon Electronics, Inc., 321 S. Ar- 
royo Parkway, Pasadena, Calif. 
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DU PONT 


now has available 


ONE CAREER 
om 


MAJOR 
RESPONSIBILITY 


in Automatic Process 
Control Engineering 


Our Engineering Service Di- 
vision has immediately available 
a challenging position for a 
graduate chemical, electrical or 
mechanical engineer experienced 
in research, application, con- 
sulting, or design of automatic 
controls for chemical, mechan- 
ical, or aeronautical applica- 
tions. 


Successful applicant will pro- 
vide consulting advice to op- 
erating plants and development 
laboratories on the applica- 
tion of automatic control to new 
processes and for the improve- 
ment of existing processes. 
Position will require the study 
of process controlability by 
analysis of open and closed 
loops and the measurement of 
control characteristics of 
instrument components. 


LOS ANGELES 
INTERVIEWS 
Sun-Mon-Tues-Wed 

Sept. 16-17-18-19 

For appointment, please call 


Mr. J. C. Costello, Jr. 
Madison 9-3863 


Or you may send complete resume, 
including details of education 
and experience, to: 


Mr. J. C. Costello, Jr. 
Engineering Department 


AUG. u.5. PAT. OFF. 


Better Things for Better Living 
«+ethrough Chemistry 


E. I. du Pont 
de Nemours & Go., Inc. 
Wilmington 98, Delaware 
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DIGITAL DATA RECORDER 


New “Electrotyper Model F” mod- 
ified IBM typewriter operates in con- 
junction with maker’s “Keypak” re- 


ote keyboard, is particularly applica- 
to photopanel or similar numerical 
information to be visually read and 
pbulated. Advantages: increased ac- 
acy and tabulation speed by direct 
ulation; direct tabulation on stand- 
forms; reproducible masters in 
sss of 10 copies obtainable; suit- 
ity for use,in partly il!uminated 
ms using pryjection equipment-and 
reased economy of operation.— 
cuson-Lehner Corp., 11930 Olympic 
ivd., West Los Angeles 64, Calif. 


ore information circle 372 on inquiry card. 


CURVE FOLLOWER 


New “SF-1 Curve Follower” ac- 
cepts as input any curve y=f(«) 
drawn with conducting ink on 844” x 


Wor 


11” paper. A rotating linear resist- 
ance element across which is im- 
pressed a reference voltage is made 
to continuously contact the curve, 
thereby producing a_ time-varying 
voltage (up to 200 v if desired) pro- 
portional at any instant to curve’s 
ordinate, accurate to within 0.5% of 
full-seale. Risetime from zero to full- 
scale is less than 0.1 usec and over- 
shoot is zero. Since device does not 
depend upon a servo positioning de- 
vice it cannot “lose” the curve and 
oduce erroneous signals. Any speed 
ige up to 10 ips can be furnished 
both single and multiple-channel 
its—Alabama Automation Corp., 
mes Bldg., Huntsville, Ala. 
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DIGITAL READOUT UNIT 


New digital readout unit is un- 
usually versatile; features shuttle 
carriage that permits a serial readout 
of up to ten digits of identification in- 
formation and up to ten digits of in- 


| 





EAGLE 


Microflex Recet Timer | 


a, 


FOR 
MACHINE 
AND PROCESS 
ede] ba cel & 


NOW .. . quick plug-in connection! 


See that new-design terminal panel? Terminals are all in a row. 
So you can quickly and easily adapt the Microflex Reset Timer 
to plug-in connection. Simply use a Microflex Plug-In Kit, avail- 
able in all accepted variations. You can even rotate the terminal 
panel for rear connection — (just loosen two screws) — without 
any rewiring. 


Time settings of pinpoint accuracy are possible with the Microflex 
double dial. Through precision vernier action, one complete turn 
of the inner dial advances the outer dial just one division. That’s 
a 20-to-1 ratio, made possible by a patented Microflex threaded 
axle and pinion. Accuracies are obtainable to 1/60 second. Over 
150 timer operating combinations, plus a wide range of long or 
short time periods. The ideal timer for molding presses, dielectric 
heating, automatic mixing, die casting machines, machine tools 
and rubber curing. 


Write for FREE AUTOMATION BOOKLET and Bulletin 110. 


MAIL COUPON TODAY 


SSCHCCSOSSESOOEEESELOSESEE 
EAGLE SIGNAL CORPORATION 

Industrial Timers Division, Dept. 1A-856 
MOLINE, ILLINOIS 


Please send FREE AUTOMATION BOOKLET 
and Bulletin 110 containing complete data on 
Microflex Reset Timers. 





NAME AND TITLE 





COMPANY 





ADDRESS 





city 
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SOLVE 


sub-assembly plug-in 


PROBLEMS 


Wherever rack and panel connectors are needed, specify 
Blue Ribbons for outstanding performance. Blue Ribbons 
provide easy, smooth insertion and extraction even in 
blind entrance locations. Contacts are self-wiping, 
self-cleaning, flexing members that provide double contact 
action at all times. Blue Ribbons are tough, durable 
connectors with proved ability to take abuse—offer 
outstanding reliability. Dielectric material is diallyl 
phthalate; all contacts are gold-plated for best 

electrical performance. 


AVAILABILITY. Standard rectangular Blue 
Ribbons are available in 8, 16, 24 and 
32 contacts, guide pin or barrier 
polarization. Micro-Ribbons (size 
reduction shown above): 14, 24 and 36 
contacts. Circulars (shown right, half- 
size) offer a compact arrangement of 

50 contacts for special applications. 


NEW INSTRUMENTS 





put data in individual columns .n 
same line; can be programmed to acd 
(to eleven digits), subtract, sub-tot:|, 
total, list only an a non-add basis, ard 
has credit balance feature as a stan - 
ard item. Carriage is 12%” wid.; 
automatically shuttles between two 
columns.—/ndustrial Electronic E- 
gineers, 3973 Lankershim Blvd, Nor?) 
Hollywood, Calif. 
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DIGITAL DATA RECORDER 


New “Model 3151” automatically- 
sequenced digital recorder, described 
as “very-high-speed,” simultaneous! y 











records “on” or “off” voltages on as 
many as 45 channels at samplin; 
rates as high as 2,500 per second, 
in the form of black marks for “on’ 
channels (positive voltage input oi 
+1 volt or more) and no marks fo: 
“off” channels (no signal input) on 
electrosensitive “Teledeltos” recording 
paper. Paper speed over 150 ip: 
(about 1/16” spacing for 2.5-ke sam 
pling rate); more than 3,500,000 rec 
ord locations on a single 400-ft roll.— 
Potter Instrument Co., Inc., 115 Cut 
terMill Rd., Great Neck, N. Y. 


For more information circle 375 on inquiry card 


SAMPLING SWITCH 


New miniature motor-driven sam 
pling switch has 20, 30, 40, or 45 con 
tacts per pole, one to four or mor 


232 


AMPHENOL ELECTRONICS CORPORATION 
chicago 50, illinois 


Canada: AMPHENOL CANADA LIMITED toronto 9, ontario 


Ee Circle 83 on inquiry card. 








poles. Motor can be de, or 60- or 400- 
cps ac. Convenient cables and plugs, 
one plug per pole. “Perma Brush” 
constant-force wiper mechanism af- 
fords service-free life of 500 hours 
minimum or total life of thousands of 
hours.—General Devices, Inc., P. O. 
Box 258, Princeton, N. J. 
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MINIATURE SAMPLING SWITCH 


New line of small lightweight ro- 
ary sampling switches with integral 
ie drive motor features phasing be- 
ween poles manually adjustable while 
n operation. Available with 1, 2, 3, 


FOR AIRCRAFT 


7305 


or 4 poles containing 24, 30 or 32 
shorting (12, 15, or 16 non-shorting) 
contacts per pole; sampling speeds 
from 0.1 to 10 rps—Applied Science 
Corp., P. O. Box 44, Princeton, N. J. 
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AND MISSILES 





AIRCRAFT ENGINE PRESSURE 
INDICATING SYSTEM 


New transmitter and remote indi- 
ator for oil-pressure indication are 
aid to be “different from all other 





systems produced up to this time” and 
to make it possible “for the first time 
to mount the transmitter directly on 





ie ap shorted: 


low reluctance 








-Flux gap open: 
high reluctance 








ae 





he engine without shock or vibration 
solators.” System maintains 1% in- 
rinsic: accuracy at vibrations up to 





. Indicator 
‘7 ield coil 
~ 


2b Armature | | 





00 cps, temperatures to 282°C 
450°F) and shock to 20 G. Indicator 
3a 2” OD sealed ratiometer.—Instru- 
vent Div., Thomas A. Edison, Inc., 
Vest Orange, N. J. 
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ACCELERATION PICKUP 


New “Model A- 

10 Linear Accel- 

erometer’”’ for 

guided missiles 

weighs 0.8 lb; op- 

erates exactly at 

altitudes from sea 

level to 90,000 ft; 

has working 

range of 0 to 50 

G; can be connected in series with 

gyroscopes. Shock capability + 15 G 

18 times in three directions, 11 milli- 

seconds duration—Daystrom Pacific 

Corp; American Gyro Div., 3030 Neb- 
raska Ave., Santa Monica, Calif. 
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ACCELERATION INDICATOR 


New three- 

/ pointer acceler- 

ometer indicator 

has a range of 

| —§ to +10 G 

| units and indi- 

cates vertical ac- 

' ecelerations when 

plane of mount- 

ws: lt ing lugs is verti- 

eal; is ~ built. to MIL-A-5885A and 

withstands basic environmental tests. 

—Burton Mfg. Co., Colorado Ave. at 
26th St., Santa Monica, Calif. 
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AUTOPILOT 


New “Dart I” low-cost single-axis 
autopilot featuring design simplicity 
and said to offer “unusually smooth 
performance on light and medium 
aircraft” controls direction and rate 





COLMAN 
generators 


for accurate speed 
indications and rate 


control applications 


- 


up to 40 volts per 1000 rpm 
within plus or minus 0.5% 
linearity over the operating range with 
very low slot and commutator ripple. 
Barber-Colman tach generators are avail- 
able in three different frame sizes with 
maximum rated outputs up to 7000 rpm 
or 100 volts, whichever occurs first. 
Typical applications include controlling 
antiskid circuits for wheel braking. . . 
surface control systems of guided mis- 
siles . . . indication of film speed rate in 
aerial cameras . . . and rpm indication 
of variable speed drives in industrial 
machines, processing equipment and 
similar production units. Many varia- 
tions of Barber-Colman tach generators 
are available for special applications. 
Send for free technical bulletin. 


The complete 

line of 
Barber-Colman 4 
d-c motors 


. includes both permanent magnet 
and split series types . . . in various 
mountings and speeds with outputs up 
to 1/10 hp. Ideally suited to power 
electro-mechanical actuators, switches, 
and programming devices. Also avail- 
able with gearheads or blowers for spe- 
cial applications. Whatever your prob- 
lem involving small d-c motors, let 
Barber-Colman Company engineers help 
you find the solution. Write for free 
Catalog F-4344-3. 


Barber-Coiman Company 
Dept. H, 1415 Rock Street, Rockford, Illinois 
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COUNT 
PLATES 


ee 


use an ATOMIC " 

totalizer or pre-set ~ 
- counter for complete 
control 


Atomic produces the widest vari- 
ety of standard counting models available 
... decade or duodecade types... speeds 
up to 2000 c.p.s. for controllers, 20,000 
c.p.s. for totalizers . . . single or dual 
preset counters, totalizers with up to 
8-digit capacity provide real versatility 
for production control. 


Functional Plug-in Strips, used 
in Atomic’s equipment, provide com- 
plete instruments for specialized require- 
ments . . . eliminating costly ‘‘custom- 
design” charges. Strip construction, using 
low-current, low-heat glow transfer tubes 
simplifies circuitry . . . provides thou- 
sands of hours of reliable, trouble-free 
operation. 

Plug-in replacement of strips 
eliminates costly downtime . . . keeps 
equipment operating at full production. 

If your plant methods include 
unit counting, controlling output by pre- 
set totals or measuring linear or liquid 
flow, you'll find interesting reading in 
Atomic’s new Counting and Control Sys- 
tems Catalog —for your copy ask for 
Catalog B-30. 


Visit Buoths 1319-1320 
I. S. A. SHOW 


} 
B 


aird Associates - 


cAtomic Instrument Co. 


33 University Road 
Cambridge 38, Mass., U.S.A. 
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of turn; comprises a turn-sensing unit 
and an actuator connected by a single 
cable. Installations are CAA approved 
for most popular light aircraft.—Air 
Associates Aviation Supplies Div; 
Teterboro, N. J. 
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ALTITUDE SWITCH 


New “Model 
| GB-300 Miniature 
Barometric Pres- 
sure Switch” per- 
mits automatic 
control of air- 
craft electric or 
electronic circuits 
a5 under all temper- 
ature and altitude conditions; can 
be set to open or close a circuit at 
any altitude from 1000 to 50,000 ft; 
weighs less than 2 0z.—Gorn Electric 
Co., Inc., Stamford, Conn. 


For more information circle 382 on inquiry card. 


TELEMETERING RECEIVER 


New “Type 1400” crystal-controlled 
double-conversion telemetry receiver 
operates in frequency range of 216 


to 245 Mc and a choice of two differ- 
ent IF bandwidths of 500 ke or 100 
ke can be made from front panel by 
means of a selector switch.—Nems- 
Clarke, Inc., 919 Jesup-Blair Drive., 
Silver Springs, Md. 


For more information circle 383 on inquiry card. 


P-M TACHOMETER 
GENERATORS 


New tachometer generators are 
adapted from maker’s line of type 
BYLM permanent-magnet motors. 


Three frame sizes are available with 
maximum rated outputs of 7000 rpm 
or 100 volts, whichever occurs first. 
Output voltages up to 40 v per 1000 
rpm; 0.5% linearity over operating 
range.—Aircraft Controls Div., Bar- 
ber-Colman Co., 1400 Rock St., Rock- 
ford, Illinois. 


| For more information circle 384 on inquiry card. 
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RATE GYRO 


New rate gyro weighs 1.7 lb; was 
designed for low-cost production, but 
is extremely rugged. Motor is de- 


powered and governor-controlled so 
that output is independent of line 
voltage. Standard units incorporate 
damping dashpot and _ adjustable 
switches which can be set to close at 
desired rate-——Globe Industries, Inc., 
1784 Stanley Ave., Dayton 4, Ohio. 


For more information circle 385 on inquiry card. 


RATE GYRO 


New “Model 

36129” oil-filled 

rate gyro incor- 

porates a non- 

heated tempera- 

ture-sensitive 

mechanism to 

maintain a linear 

damping over 

the ambient tem- 

perature range of 

—54°C to 71°C; 

provides rate sig- 

nals up to 70 v 

with a linearity of 1.5% or better and 

repeatability of 0.4%. High-level out- 

put needs no amplification in de tele- 

metering or instrumentation applica- 

tions; no demodulation is required for 

most ac control systems.—G. M. 

Giannini & Co. Inc. 918 E. Green St., 
Pasadena 1, Calif. 


For more information circle 386 on inquiry card. 


MISSILE AND AIRCRAFT 
INSTRUMENT 5-VDG SUPPLY 


New “Stablvolt MRP-5-1S” dual- 
magnetic-regulated airborne power 
source provides a transient-free 5 vde 


585 

up to 1 amp for missile and aircraft 
instrumention. A Cannon “2806-55” 
connector permits unit to carry 115 
vac at 60,000 ft. Magnetic flux oscil- 
lator circuitry isolates line voltage 
transients from output and regulates 
de to 0.1% accuracy.—Magnetic Re- 
search Corp., 200-202 Center St., El 
Segundo, Calif. 


For more information circle 387 on inquiry card. 








OMNIRANGE INDICATOR 


New variable omnirange indicator 
(VOR) of advanced design is said 
to be “the only such instrument in 
the field which uses d’Arsonval self- 
shielding core movement.”—A vionics 
Div., Simpson Electric Co., 5200 W. 
Kinzie St., Chicago 44, Ill. 


For more information circle 388 on inquiry card. 


AIRCRAFT HOUR METERS 


— New “Hobbs” 

© engine and flight 

' hour meters are 

direct-reading. 

Engine Hour 

meter is installed 

with a_ pressure 

switch in engine 

=_—— ; rY oil line. Flight 

Hour Meter is installed with an air 

switch. Both are sealed against dust 

and moisture in Bakelite cases; are 

regularly furnished with an electric 

brake feature that assures split-second 

timing. Case diameter 2 15/64”—Air 
Associates, Teterboro, N. J. 


For more information circle 389 on inquiry card. 


~ 


SERVOMOTOR-GENERATOR 


New “Type R809” size 11 servo- 
motor-generator for airborne servo 
systems features all stainless steel 


7651 

construction, small size (2%” L), 
light weight (6 oz) and operating 
temperature range from —54°C to 
125°C; delivers 0.6 oz-in torque at 
stall; no-load speed 5600 rpm. Models 
are available with both low and high 
impedance windings and a center tap 
is provided for parallel operation in 
push-pull circuits. Generator output 
is 0.5 v per 1000 rpm and 19 mv at 
0 rpm.—Kearfott Co., Inc., Little 
Falls, N. J. 


For more information circle 390 on inquiry card. 


ROTARY ACTUATORS 


New “R-4100 26VDC Series” rotary 
actuators feature compact design, 
1igh output and light weight. Rated 





‘NEN EEN incom 
For grinding to 6 micron tolerances 


automatically 


ATCOTRAN PRECISION SWITCH 


e+. actuating force only 0.01 gram 
«+. no overtravel problem 


Designers are finding that automatic positioning 
and gauging operations are extremely simple, accu- 
rate, and trouble free when Atcotran Precision 
Switches are used for dimensional control. 
The automatic control of grinding roller bearings 
to precision diameters, illustrated above, integrates 
the gauging and production operations to speed the TRANSDUCER 
process, improve uniformity and eliminate inspec- ARMATURE 
tion. Similarly, countless operations in positioning, POSITION 
gauging, weighing, and displacement are being TRIGGERS 
effectively controlled by Atcotran. THYRATRON 
The electronic relay actuates two single-pole, 
double throw relays. These operate on opposite 
sides of a null position that can be adjusted to a 
tolerance of .0001 inch in transducer armature 
motion. The circuit utilizes a thyratron tube for posi- 
tive control action. No special power supply required. 
Investigate the advantages of applying Atcotran 
Precision Switches to your requirements. 




















AUTOMATIC TEMPERATURE CONTROL CO. 
Subsidiary of Safety Industries, Inc. 
5224 Pulaski Avenue, Phila. 44, Pa. 

Please send me information on Atcotran 
Precision Switches. 
NAME 





COMPANY 





STREET. 





aS ~ ea CITY ZONG_____STATE_._ 
IN CANADA: POWERLITE DEVICES, LTD., TORONTO, MONTREAL AND VANCOUVER 
Fer more information circle 86:on inquiry card. 
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PLUG-INS 


Every day more organiza- 

tions are discovering the 

advantages of using EECO 

plug-in circuits in develop- 

ing electronic equipment. 
Why not join this winners’ circle and prove the 
advantages for yourself? 


&® Your engineers will be free to concen- 
trate on the design of systems instead of routine 
circuit detail. 

@® Your technicians can cut fabrication 
time and step up production by wiring sockets 
instead of circuits. 

ae Your customers will enjoy the satisfac- 
tion of superior equipment, the convenience of 
easier maintenance. 

All of which adds up to greater profits, 
increased customer prestige, and more 
orders for you. 

Standard EECO plug-ins, proven by 
more than four years’ service in some 
of the nation’s largest data systems, 
are available from stock. Custom units 
can be readily maffufactured to your 
circuit requirements. Costs are actual- 
ly below those of standard assembly 
methods. Write for data file No. A-3. 


ELECTRONIC ENGINEERS: EECO offers 
career opportunities in challenging 
systems design and related projects. 
Send resume to R. F. Lander. 


EECO PRODUCTION COMPANY 


a subsidiary of 
Electronic Engineering Company 


of California 


506 EAST FIRST STREET 
SANTA ANA, CALIFORNIA 


For more information circle 87 on inquiry card. 
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at 36 lb-in. max. and 3 rpm with 


magnetic brake and adjustable limit 


| switches for up to 120° rotation; 
| weight 10 oz; dimensions 2 x 2% x 3 
| in. Thermal protection optional. Meets 


| MIL-A-8064.—Airborne Accessories 


| Corp., 1414 Chestnut Ave., Hillside 5, 
N. J. 


For more information circle 391 on inquiry card. 
AIRCRAFT OIL PUMP 


positive-displacement hydraulic oil 


5606 hydraulic fluid, features design 


New “Model RG-15000” rotary-gear 


pump, designed for pumping MIL-O- 


| 


which prevents cavitation and turbu- 
lence to pumping area. Rated capacity 
3 gpm at 4500 rpm and 1000 psi dis- 
charge, pumping MIL-O-5606 at 100: 
F and 14-16 psia inlet pressure. Power 
required is 3.5 hp.—Lear-Romec Div. 
Lear, Inc., Elyria, Ohio. 


For more information circle 392 on inquiry card 


GEOPHYSICAL PROSPECTING 





LIGHTWEIGHT GEOPHYSICAL 
RESISTIVITY SYSTEM 


New Resistivity System provides a 
fast and economical means of pros- 
pecting for mineral deposits and geo- 








| 





é 7557 aes a SS 
| logical structures; comprises “Signal 
| Generator Bank” which provides a 
| 10-cps square-wave voltage applied to 
the two outer (current) electrodes of 
four equidistant electrodes; and “Volt- 
meter Bank” connected to the two in- 
ner (potential) electrodes. Units 
weigh less than 25 lb each.__Houston 
Technical Labs., 2424 Branard St., 
Houston 6, Texas. 


For more iriformation circle 393 on inquiry card. 





SEISMIC OSCILLOGRAPH 


New “RS-8U All-purpose” seismic 


| recording oscillograph operates with 
; all seismic 


recording techniques: 





high-, conventional-, or low-frequency 
seismic recording, or use with mag- 
netic recorder. Paper speed is changed 
with a flip of a switch and can be 
varied further by resetting governor. 
Light intensity changes automatically 
with paper speed. Fifty 500-cps %”- 
dia galvanometers are standard, but 
200-cps galvanometers can be spec- 
ified. Timing-line accuracy is 1 part 
in 10,000. Camera sits atop a stain- 
less-steel developing unit which obvi- 
ates need for darkroom. “RS-8U” us- 
es either 6” or 8” paper in 200-ft 
rolls—Houston Technical Labs., 2424 
Branard St., Houston 6, Texas. 

For more information circle 394 on inquiry card. 


GRAVITY-SURVEY-DATA 
ANALOG COMPUTER 


New “Gravity Anomaly Simulator” 
simulates the effect on the earth’s 
gravity field of a subsurface body of 


anomalous density. It is a new type 
of instrument, useful in interpreting 
data obtained when prospecting for 
petroleum and minerals with gravity 
meters. It makes it possible to pre- 
pare gravity data in hours that would 
require days by previous calculating 
methods.—Houston Technical Labs., 
2424 Branard St., Houston 6, Texas. 


For more information circle 395 on inquiry card. 








NUCLEONICS 
SCINTILLATION DETECTOR 


New “P-20B,” advanced version of 
“P.20 Series” scintillation detector, 
features a new flat-face photomulti- 
plier tube designed specifically for 
seintillation counting; also inter- 
changeable crystals which permit de- 
tector’s use for counting alpha, beta 
and gamma radiation.—Tracerlab, 
Inc., 130 High St., Boston, Mass. 


or more information circle 396 on inquiry card. 


SCINTILLATION CRYSTALS 


New method of 
growing and 
mounting  thalli- 
um-activated  so- 
dium iodide crys- 
tals produces 
high spectrom- 
etry grade and 
survey grade. 
These crystals 
are preferred for 

, detection of gam- 
na rays and for other purposes in 
nucleonics.—F'retco Inc., 406 North 
‘raig St., Pittsburgh 13, Pa. 


»r more information circle 397 on inquiry card. 


SCINTILLATION COUNTER 


New “#522” transistorized port- 
ible scintillation counter with exter- 
1al probes for use in small labs, hos- 





vitals, at bedsides, etc., operates 
‘ither from ac line or from four 
juilt-in nickel cadmium batteries 
which are automatically recharged 
when unit is plugged into line.-—Uni- 
versal Atomics Corp., 19 E. 48th St., 
Vew York 17, N. Y. 


r more information circle 398 on inquiry card. 


SURVEY METER 
New “Model 640” low-energy sur- 
ey meter differs from all other com- 
nercial models in that it will measure 
w-energy x-rays, low intensity x- 








NEW FROM ASCOop 


Low Level PW Multicoders 
Open a Whole New Field 
of Mobile Instrumentation! 


Announcing a NEW Line of 


SUPERSENSITIVE PW AIRBORNE EQUIPMENT 


For Remote Measurement, Recording, Transmission 


The new ASCOP D Series PW Multicoders provide, for the 
first time, supersensitive, low-level remote measurement of 
data from airborne vehicles. The extremely high input sensi- 
tivity, fast sampling rate, and wide selection of data chan- 
nels (up to 88) of these new Multicoders . . . together with 
their critical accuracy, ultra-high altitude pressurization, 
and rugged design . . . suit them ideally to today’s most im- 
portant testing and prototype applications involving recov- 
ery and repeat use. 
Provides A Complete Data System 

The new ASCOP Multicoder, combined with ASCOP M 
Series Ground Station Equipment and suitable transmission 
or recording equipment, constitutes a complete data han- 
dling system that is easy to operate, flexible in application 
and provides simplified real time reduction. ASCOP also 
produces a complete line of PW Data Systems and equip- 
ment, Telemetering sets and High and Low Speed Rotary 
Sampling Switches. Contact ASCOP regarding your present 
program today. 








FEATURES SPECIFICATIONS 
i - @ Input Sensitivity: 0-15 mv 
i pte oe — @ Input Circuit: Differential balanced to 
ucers \. 
i 5 - ground 
x oo + os amauta ‘ @ Data Channels: 43 or 88 
jucers. 
@ Recording and transmission of up @ Sampling woven ” or 10 samples per 
ta channels. second per channe 
e 2 Se reduction. @ Output: Standard pulse _. , 
e: 
© Pressurized for very high altitudes @ Power Requirements: 115V, cycles 














APPLIED SCIENCE CORP. OF PRINCETON 


P. O. Box 44, Princeton, N. J. ¢ Plainsboro 3-4141 


1641 S. LaCienega Bivd., Los Angeles, Calif. 





Crestview 1-8870 


For more information circle 88 on inquiry card, 
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Today’s Modern Industry 
Demands a Modern Thermometer 


PALMER 


RED-READING MERCURY THERMOMETERS 


Red-Reading 
Mercury 





NEW INSTRUMENTS 





rays, beta rays, beta and gamma rays 
in the presence of an intense radio- 
frequency field; is especially needed 
where high-voltage equipment is in 
use; has three sensitivity ranges of 
10, 100, or 1000 mr/hr; two energy 
ranges of 8 to 50 kev with mylar 
window and 50-2000 kev with cover 
plate.—Victoreen Instrument Co., 
3800 Perkins Ave., Cleveland, Ohio. 


For more information circle 399 on inquiry card. 


SCALER & DISCRIMINATOR 


New “N-201” scale-256 high-speed 
scaler for scintillation counter ap- 
plication is patterned after a P.R. 


Bell design. Discriminator section has 
a speed compatible with scaler’s un- 
usually small dead time. Maker’s 
“Vari-Flex Chassis” for relay-rack 
mounting or table-top use.—Hamnei 
Electronics Co., Inc., Box 531, Prince- 
ton, N. J. 


For more information circle 400 on inquiry card 


SHOP EQUIPMENT and SUPPLIES 





Extruded 
Brass Case 





Chrome 
Finish 





Ranges 
-40 to 950°F 
or 
Equivalent 
in °C 


| 


Write for 
Complete 


Information 


Ask for 
Bulletin No. 35 











Consult your 
Classified Directory 


PALMER 


THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 


Cincinnati 12, 0. 


For more information circle 89 on inquiry card. 





AUTOMATIC CONTROL SYSTEM 


New automatic control system per- 
mits a multiple series of operations to 
be programmed on tape or punched 


ecards for completely automatic op- 
eration of machine tools. Special mo- 
tor (developed by Industrial Controls 
Corp.) provides such precise and 
rapid operation that it is fully appli- 
cable for instrumentation uses as well. 
This unique motor and its special am- 
plifier eliminate much complex 


| equipment (reducing number of vac- 


uum tubes from 400 to 20). It is said 
that “for the first time, a new unit 
is now available for industrial appli- 
cations with the combined ability to 


' control displacement precisely and 


produce the power to do so. This is 
the first system which provides a sim- 
ple means for eliminating hunting.” 


—The Teller Co., Butler, Pa. 


For more information circle 401 on inquiry card. 


EPOXY EMBEDDING RESINS 


New “Randac” epoxy resin systems, 
now available commercially, have been 
tested in hundreds of different elec- 
trical and electronic applications in 
military and civilian fields. Three 
main types: “R-4060” casting or em- 
bedding resin (rigid type); “R-4059” 
C or E (semi-flexible type) ; and “R- 
4053” hot-melt dip coating and sealing 
resins.—Mitchell-Rand Insulation Co., 
Inc., 50 Murray St., New York 7, 
N. ¥. 


For more information circle 402 on inquiry card. 
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AUTOMATIC POSITIONER 


New light-weight low-cost “Bino- 
trol” automatic positioning table, fo: 
repetitive runs in light manufacturing 


and small machine shops, controls a 
10” x 10” “Master Model 12” table 
which is positioned in two axes to 
an accuracy of 0.001”. Control console 
weighs under 60 lbs. Table can be 
used in combination with a drilling 
machine, miller, etc. Entire sequence 
of operations is permanently pre- 
served on the tape—Barnes Engi- 
neering Co., Stamford, Conn. 


For more information circle 403 on inquiry card. 


METAL SORTER 


New “Metal Monitor” checks metals 


without laboratory analysis; can 
identify ferrous and _ non-ferrous 








(TM) 


WHY CHRYSLER 


DECIDED 


TO “DO 


IT WITH EASE*” 


Chrysler Corporation’s guided missile research engineers wanted more 
than the ordinary analog computer’s savings in solution time. They 
wanted faster set-up; rapid, simple computer programming and oper- 
ation; automatic data recording, and high accuracy. 


Chrysler and BERKELEY engineers worked 
together to develop an EASE* computer 


matched to Chrysler requirements and offering 
these outstanding features: 


41. Automatic pushbutton setting of diode func- 
tion generators, which permits set-up of their 12 
non-linear functions in a matter of minutes 
rather than hours, and provides high accuracy 


with drift-free representation of the required 
function. 


2. Automatic “hold” of computation at any two 
pre-set times, by means of an elapsed time clock 
and pre-set hold circuitry. 


3. Digital display and readout of any selected 
variable on printed tape at the rate of one per 
second, to an accuracy of 1 part in 10,000. 


4. Timing matrix which provides signals at any 
time “‘t’”’ between 1 and 999 seconds, for program- 


ming control. 


5. Remote operation and automatic scale fac- 
tor indication of the recorder, controlled by the 
computer. 


This is an excellent example of BERKELEY’s 
ability to work closely with customers to develop 
computing and simulation equipment matched 
to specific requirements. Availability of BER- 
KELEY’s complete line of quality-computer 
components means early completion and sub- 


. stantial savings in costs. (Overall cost of the 


Chrysler EASE* computer was far lower than 
that of competitive equipment). 


An eight-page brochure describing BERKELEY EASE* computers and 
components is yours for the asking; please address Dept. B-3. 


Electronic 
*EASE = Analog 
Simulating 
Equipment 


Berkeley 


2200 Wright Avenue + Richmond 3, California 


For more information circle 90 on inquiry card. 
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BECKMAN INSTRUMENTS, INC. 











For your library .. . 


An Introduction to 
PROCESS CONTROL 
SYSTEM DESIGN 


by A. J. YOUNG 
Head of Central Instrument 
Laboratory, Imperial Chemical 
Industries Ltd. 


A clear and thorough treat- 
ment of the practical aspects of 
automation—the application of 
the instrument to the process. 
Covers: plant controllability; 
measuring and transfer lags; 
controller operation; valve char- 
acteristics; and disturbance ef- 
fects. Includes many examples. 
380_pages + XVIII, cloth 5%” 
TRG ae 


$6.00 postpaid 


INSTRUMENTS PUBLISHING CO. 
845 Ridge Ave., Pittsburgh 12, Pa. 


(0 An Introduction to Process Control 
System Design by A. J. Young ....$6.00 


(0 Applications of Industrial pH 
Controls by A. L. Chapin 


() A Romance in Research—The Life 
of C. F. Burgess by McQueen 


(0 Electronic Control Handbook by 
Batcher & Moulic 


(0 Elementary Engineering Electron- 
ics by A. W. Kramer 1 


(0 Heat Inertia in Problems of Auto- 
matic Control of Temperature by 
Brodia 





0 Maintenance & Servicing of 
Electrical Instruments by J. 
Spencer 2.00 





(0 Mechanical Measurements by Elec- 
trical Methods by H. C. Roberts 2.00 


(0 Operation & Care of Circular-Scale 
Instruments by J. Spencer 1.5 


(0 The Automatic Factory 
by Stephen A. June 


0 Scientific & Industrial Glass’ 
Blowing & Laboratory Tech- 
niques by Barr and Anhorn 


(0 Nuclear Reactors for Industry and 
Universities edited by Ernest H. 
Wakefield 2.0 


(0 Process Control by A. J. Young 








Instruments Publishing Company 
845 Ridge Avenue, 
Pittsburgh 12, Pennsylvania 


Please send books checked. 
Bill 


Signed 





Address 





Position 





Company Name 
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metals by comparative testing with 
known samples; can be used to sort 
mixed metals of unknown charac- 
ter into homogenous groups.—Brush 
Electronics Co., 3405 Perkins Ave., 
Cleveland 14, Ohio. 


For more information circle 404 on inquiry card. 


ASSEMBLY MACHINE 


New “Autofab 
Short Run As- 
sembly Machine” 
brings a degree 
of automation to 
small production 
runs and experi- 
mental work; 


was designed specifically to provide 
a flexible and reliable means of at- 
taching electronic components to 
printed circuit boards where quanti- 
ties involved are tens or hundreds in- 
stead of thousands. It is a semi-auto- 
matie machine; can be changed over 
from one component to a different 
one in less than a minute.—Mechani- 
cal Div., General Mills, Ine., 1620 
Central Ave., Minneapolis 13, Minn. 


For more information circle 405 on inquiry card. 


pti 


New “Digimatic” is a numerical- 
type controller for automatic opera- 


tion of machine tools. Main compon- 
ents: (1) “Planning Desk” compris- 
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MACHINE-TOOL CONTROLLER 


AUTOMATIC CORE HANDLER 


New “Model 4010,” for high-speed 
handling of miniature magnetic mem- 
ory cores in production testing, com 


prises mechanical handler, electrica’ 
control chassis (for sequencing oper- 
ations), and remote control box; is 
said to be the only such equipment tc 
take full advantage of magnetic prop 
erties of core to facilitate its han 
dling. Cores are fed from a vibrat 
ing hopper under the influence of 2 
magnetic field. Exciting current 
pulses are impressed through one set 
of contacts and core voltage response 
is read across a second set of con- 
tacts. Test rate up to one core pe. 
second. Grading bottle capacity 15,000 
cores.—Rese Engineering Co., 731 
Arch St., Philadelphia 6, Pa. 


For more information circle 406 on inquiry card 


“PENCIL” SOLDERING IRON 


New industrial soldering iron 
weighs one ounce and has a %” tip; 
is said to be “designed and built to 
survive production-line punishment.” 
It has maker’s thermostatic action 


mae 


ing (a) keyboard into which dimen- 
sions of the finished part are entered. 
(b) computer which translates di- 
mensional data into numerical in- 
structions which are simultaneously 
recorded in pulse form on mag tape, 
and (c) power supply cabinet; (2) 
“Machine Control Unit” which con- 
verts mag tape pulses into operations 
of all feeds, drives, etc., of machine 
tool. System makes it possible to 
produce identical parts in shops in 
different cities by duplicate tapes, 
or, without transporting tape, by 
transmitting a tape’s code over tele- 
phone or radio.—Electronic Controi 
Systems, Inc., 2186 Westwood Blvd 
Los Angeles, Calif. 


For more information circle 407 on inquiry card 











EDISON 
OMNIGUARD 
IMPROVES 
OPERATING 


EFFICIENCY 


Whether you’re seeking more production from 
electric power stations and plant equipment or 
greater safe speed from seagoing vessels, you will 
find Omniguard can help you get more efficiency 
from your present equipment. 


Many operators are already using Omniguard, the 
unique temperature indicating and alarm system 
designed by Thomas A. Edison, Inc., as the best 
means of eliminating waste due to downtime, re- 
pairs and lost production. 


Omniguard improves plant efficiency and lets you 
operate at peak capacity because it unfailingly 
reports when dangerous temperature conditions 
occur at one or more points. And does it at sur- 
prisingly low cost. 


In 

POWER 
STATIONS or 
CARGO 
SHIPS... 


A modular system of monitoring one to an un- 
limited number of points simultaneously, Omni- 
guard watches continuously. When a bearing starts 
heating up or a process becomes critically hot, it 
automatically gives a warning and/or shuts down 
the equipment before it is damaged. 


The low cost unit is easy to install. It is non-elec- 
tronic and simplifies installation and maintenance 
through the use of copper wiring between all 
components. 


See for yourself. A personal demonstration can be 
arranged at your own plant. Take it apart. Analyze 
it. Find out how simply Omniguard improves 
operating efficiency. Just write! 


Chinas 0 Bie. 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Thomas A. 


INCORPORATED 
INSTRUMENT DIVISION *® 24 LAKESIDE AVENUE *® WEST ORANGE, NEW JERSEY 





For more information circle 92 on inquiry card. 
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Beckman 


leak 
detector 


PINPOINTS f/LEAKS 


sea | ee e 
: oe 
Fe iccve 


THE BECKMAN LEAK DETECTOR 
finds leaks with production-line 
speed in vacuum, pressure and 
hermetically-sealed systems and 
units of any size. It is useful in the 
manufacture of instrument and 
electronic components, testing 
glass-to-meta! seals and welded or 
soldered joints, maintenance of 
pressure and vacuum processing 
systems—wherever operating and 
shelf life and system efficiency are 
sharply reduced if even normally 
insignificant leaks are present. 


A unique radio-frequency principle 
makes the Beckman Leak Detector 
a simpler, more reliable and less 
expensive mass spectrometer leak 
detector. It is sensitive to leakage 
rates down to 10-9 standard cc/sec., 
it is easy to use and completely safe 
for operator and system under 
test because inert helium is the leak 
tracing agent, and it is portable and 
dependable. Write for Data File 
N20-47 to Beckman Instruments, 
Inc., Process Instruments Dept., 
Fullerton, California. 

/ 

aes 
Beckma ny — 


instruments | 
| 


For more information circle 93 on inquiry card. 
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(without a fragile thermostat) to pre- 
vent fusing and tip-burning. Handle 
is cooled by “chimney” feature. Irons 
meet all government specs; are both 
UL and Canadian Standards ap- 
proved.—Wall Mfg. Co., Grove City, 
Pa. 


For more information circle 408 on inquiry card. 


TOROID COIL WINDER 


New “Midjet” eliminates tedious 


| hand winding, insures uniform prod- 


ucts, is exceptionally versatile; per- 


mits winding finished coils having an 
ID (hole) as small as 3/32” by use of 


| a unique method of winding off inside 
| of shuttle (instead of top). Maximum 
| finished coil diameter is 1” and maxi- 
| mum height along toroid axis is %”. 


Extremely fine wire sizes can be used 
without usual wire breakage and pro- 


| duction slow-down. Wire sizes from 
| 30 to 46 gage. Full 360° coverage of 
| core. Wire can be accurately wound 
| on core in any type of sector build-up 


required; also multiple windings with 
multiple leads separated.—Electro De- 
vices Co., Inc., 580 Main Street, Wil- 
mington, Mass. 

For more information circle 409 on inquiry card. 


BEARING ASSEMBLY TOOLS 


New inexpensive bearing assembly 
and bearing handling tools, equipped 
with a retaining spring finger to 




















lightly grip bearing’s inside bore or 
outside diameter, are available in 


| male or female types. Pressure sur- 
| faces of tools prevent forces being 


applied through balls and races with 
consequent damage.—The Baker Co., 
Inc., Maplewood, Maine. 


For more information circle 410 on inquiry card, 
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ELECTRIC BOX OVENS 


New electri- 
cally-heated box 
ovens are of 
forced-air cir- 
culating type, 

_ with positive 
exhaust. Mate- 
rial treated can 
be placed on 
trays, or trays 
removed and 
larger pieces 
can be set indi- 
vidually or on 

| racks. Tempera- 
tures to 500°F, 

- automatically 

/ eontrolled. In- 

. ‘ side spaces 
from 18x18x18” to 48” wide x 60” 
deep x 60” high; heating capacities 
from 6 kw to 30 kw. Large units set 
on floor.—Drying Systems, Inc., 1800 
Foster Ave., Chicago 40, Jil. 


For more information circle 411 on inquiry card. 


SMOOTH-WOUND WIRE 


New smooth-layer wound wire ends 
production headaches for manufac- 
turers of subminiature electronic tubes 
whose high production costs and re- 
jection rates are caused by ordinary 


New Method Old Methad 


commercially-wound wire “full of 
bends and kinks,’ with which it is 
impossible to maintain close tolerance. 
One manufacturer reduced rejection 
rate by 50% with smooth-layer wound 
wire and tube performance is better; 
another now guarantees industrial 
electronic tubes for 10,000 hours (pre- 
vious guarantee 1000 hr).—Techalloy 
Co., Ine., Rahns 1, Pa. 


For more information circle 412 on inquiry card. 


PENETRATING OIL 


New “Nu-Aero Penetrating Oil 
with Moly” is designed for speed in 
loosening frozen fittings, nuts, bolts, 
sheaves, ete. Its pressurized container 
makes it possible to carry penetrat- 
ing oil in tool boxes without risk of 
spillage. Aerosol high-pressure stream 
facilitates application in difficult po- 
sitions. Addition of molybdenum di- 





a. 


™® 








New Underwood Servotyper 
records data automatically 


Underwood proudly presents the new Servotyper for 
automatic recording of digitized and alphabetic data, 
plus all the advantages of the well-known rugged dur- 
ability of the Underwood Electric Typewriter. 


The Underwood Servotyper is a slave electric type- 
writer. The keys are operated by solenoids which are 
triggered by electrical signals, at speeds up to 11 char- 
acters per second. A great variety of standard devices— 
quantizers, digital converters, diode matrices, trans- 
ducers with digital outputs, etc., are already available 
for translating data into electric signals. These signals 


are simply and directly used as inputs for automatic 
operation of the Underwood Servotyper. 


The Underwood Servotyper can be applied to many 
data logging and telemetering problems—test and re- 
search results, process variables, maintenance data, 
meteorological data, etc.— anywhere information is 
secured by electrical instruments. For complete specifi- 
cations and wiring diagram of the Underwood Servo- 
typer, call your Underwood Office (the number is in the 
Yellow Pages of your phone book), or write Underwood 
Corporation, One Park Avenue, New York 16, New York. 





e Solenoid operation of all keys, space bar, 
shift key, back space, carriage return, 
tabulation and red ribbon. 

e Solenoid operated by 100-volt direct current at 
100-milliamperes d.c. with nominal resistance of 
1,000 ohms. Also available with 24-and 48-volt 
d.c. Solenoids. 





Features of the new Underwood Servotyper 


e Speed of operation to 11 characters per second. 


Self governing feedback provides true Servo 
operation; supplies proper pulse to govern 
associated equipment, so that it operates at 
maximum typing speed. 


Prices from $730.00 








UNDERWOOD 


CORPORATION 


ONE PARK AVENUE, NEW YORK 146, N. Y. 


For more information circle 94 on inquiry card. 
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WHEN YOU NEED 


Switches 
and Keys... 


... you'll be glad to know 
that expanded production at 


STROMBERG-CARLSON | 


now makes available to you the 
top-rated products formerly dis- 
tributed only to the Independent 
telephone industry. 


This announcement promises the 
two most important things in your 
supply problem—dguality in the 
products and no priority in orders 
for these hard-to-get items. 

The 62-year reputation of 
Stromberg-Carlson is your guar- 
anty of excellence. And our boom- 
ing expansion program lets us of- 
fer production to industries we 
could not supply in years past. 


Start with a look at 
our new catalog—sent 
on request. Or, if you 
have an immediate 
and specific problem, 
write to the address 
below and we'll sug- 


gest a solution. 


c 


STROMBERG-CARLSON 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


TELEPHONE INDUSTRIAL SALES 
113 CARLSON ROAD, ROCHESTER 3, N. Y. 


For more information circle 95 on inquiry card. 











NEW INSTRUMENTS 





sulfide produces a fluid which both 
loosens and lubricates even under ex- 
treme conditions.—Pressure Products 
Co., West Chester, Pa. 


For more information circle 413 on inquiry card. 


UNICELLULAR RUBBER FLOATS 


New floats of hard unicellular rub- 
ber sponge are fabricated to custom- 
er specification. New material, of mi- 
nute sealed-cell structure, has a 
specific gravity of 0.14 (less than 


cork); will withstand higher temper- 
atures than cork; is resistant to 
fungus growth; needs no protective 
coating, maintains stable weight and 
volume and is not subject to becom- 
ing “water-logged.” In contrast to 
metal floats, it will not fail from vi- 
bration conditions or from puncture. 
It can be drilled or otherwise ma- 
chined and can be molded to shape 
with or without metal mounting arm. 
—Rubber Products Div., Parker Ap- 
pliance Co., 17325 Euclid Ave., Cleve- 
land 12, Ohio. 


For more information circle 414 on inquiry card. 


DIMENSIONAL GAGING and INSPECTION 





ID & OD GAGE 


New gage handles all inside and 
outside diameter measurement jobs; 
measures (for example) O rings and 


Peat 


“Truarce” ring with the same set of 
tips. Neither gage nor dial indicator 
need be changed for any measuring 
job. Interchangeable tips provide a 
complete range from zero to 5.750” 
for outside measurements and from 
0.187” to 6.270” for inside measure- 
ments. (Tips for greater dimensions 
available.) Functionally designed pis- 
tol grip and light weight practically 
eliminate operator fatigue—Mueller 
Laboratory, Pasadena, Calif. 


For more information circle 415 on inquiry card. 


DIAL INDICATOR 


New “Model 21019,” dial indicator, 
will give accurate readings to within 
ten microinches (0.00001”); is grad- 


uated in 50 microinches over a meas- 
uring range of 0.002”. Bezel size is 
2%”. Precision action results from 
extremely simple construction and 
fully jeweled movements protected by 
“Em-re” 100% shock-proof system.— 
Petz-Emery Inc., Pleasant Valley, 
Nut. 


For more information circle-416 on inquiry card. 
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BENCH COMPARATOR 


New bench model of maker’s com- 
parator enables both skilled and un- 
skilled personnel to inspect parts 


quickly and accurately; checks pitch 
diameter on splines- and -gears (ex- 
ternally or internally); shoulder dis- 
tances; center-to-center; OD and ID 
dimensions, etc.; is built for heavy- 
duty use. Capacity 6”.—Jerpbak- 
Bayless Co., Solon Rd., Solon, Ohio. 


For more information circle 417 on inquiry card. 


MEASURING MICROSCOPE 


New measuring microscope reads 
direct by vernier to 0.01 mm on both 
its horizontal and vertical scales. In- 
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Baldwin 
SR-4° system 


controls mixing 








to .1% repeatability 







In . west coast processing plant, liquid sugar is 
mi.ed automatically by a Baldwin SR-4 system 
whose accuracy is within .1 % repeatability. 







Hiere’s how it works. A 2,500-gallon mixing 
tank and 10,000-gallon storage tank stand ver- 
tically on triangular frames whose corners rest 
on Baldwin SR-4 load cells (photo at right). 
These strain gage type cells measure tank weight 
changes and transmit electrical signals to a 
Baldwin indicator-controller (photo above) 
which shows total weight of tank contents in 
pounds. 

To start the process, dry sugar and water 
valves are opened manually; from there on 
mixing is automatic. When the load cells signal 
that predetermined proportions have been 
reached, sugar and water flow are shut off by 
the indicator-controller. 

Baldwin SR-4 systems can be developed for 
any application involving load, pressure, ten- 
sion, torque or thrust. Custom-built systems 
ranze from simple weighing and measuring 
dev ces to complete feedback control. “Pack- 
age |” systems ang:component transducers aré: 
also available. For Allustrated bulletins, write’ 
us at Dept. 2953, Elegtronics & Instrumenta- 
tion Division, Waltham, Massachusetts. 






























ELECTRONICS & INSTRUMENTATION DIVISION 


BLH ES BALDWIN-LIMA-HAMILTON 
a DIVISIONS: Austin-Western * Eddystone * Hamilton * Lima ° 


Loewy-Hydropress * Madsen * Pelton * Standard Steel Works 






For more information circle 96 on inquiry card. 





Toolmakers’ 
Microscope 


Ultimate in 


Precise measurement to 0.0001" 


Slash rejects, save 
money with Gaertner 
measuring microscopes 


Precise, versatile, easy-to-use 
Gaertner measuring microscopes 
assure positive, direct measurement 
of precision parts. You see clear, 
sharply-defined images. No physical 
contact to distort or injure object 
being measured. Enjoy new produc- 
tion savings with Gaertner optical 
instrumentation. Write for complete 
data on the Gaertner line of industrial 
microscopes. 


Coordinate 

Measuring Microscope 
High precision, 

low cost instrument 

for 2-dimensional 

linear measurement. 
Range 2” x 2”, 

reading to 0.0001”. 


Micrometer 

Slide Comparator 
Reliable, low cost 
instrument for linear 
measurement. Ranges 
up to 4”, reading to 
0.0001” or 0.00005”. 


Scale Micrometer or 
Shop Microscope 


High quality, low cost 
instrument with range 
up to 0.100”. Reading to 
0.001”, easy inter- 
polation to 0.0002”. 


Write for Bulletin 161-54 showing 
epplications, models, specificati 


The Gaertner 
Scientific Corporation 


1211 Wrightwood Ave., Chicago 14, Ill. 
Telephone: BUckingham 1-5335 


For more information circle 97 on inquiry card. 
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NEW INSTRUMENTS 





terchangeable microscope and _ tele- 
scope objectives make it easily ccn- 
verted into a small cathetometer with 
a two-dimension field of 232 sq cm. 
Magnification 33, object field dia 2.0 
mm, working distance 45 mm.—The 
Ealing Corp., Box 90, Natick, Mass. 


For more information circle 418 on inquiry card. 


CONTOUR PROJECTOR 
ACCESSORIES 


Three new accessories increase use- 
fulness of “Kodak Contour Projector 
Model 8.” (1) Glass measuring stage 


for use in vertical projection is avail- 
able with micrometers calibrated eith- 
er to 0.001” or to 0.0001”. Range 
2”x1”. (2) For measuring angles a 
rotary screen. replaces’ standard 
ground glass screen. (3) For use in 
horizontal projection, overlay chart 
holder permits use of existing plastic 
or ground glass charts of varying 
sizes on the instrument. [Photo shows 
(1) and (2).J]—Optical Gaging Prod- 
ucts, Inc., 26 Forbes St., Rochester 11, 
Nay. 


For more information circle 419 on inquiry card. 


LEAD COMPARATOR 


New “Model SK-1003” bench model 
lead comparator can measure the lead 
of threads in larger diameters and in 


longer lengths than could previous 
models; has a thread diameter range 
of 0.112” to 2”. Length capacities, be- 
tween points, from 0.25” to 6”. Other 
sizes and capacities available on spe- 
cial order.—Jerpbak-Bayless Compa- 
ny, Solon, Ohio. 


For more information circle 420 on inquiry card. 


29 


MONOCHROMATIC LAMP 


New “Mono-Light” for precise 
measurement of flatness features a 
helium lamp which “assures anyone 


can make precisely accurate measure- 
ments for flatness up to 1 light band 
(0.0000116”) or less after minimum 
practice.”—Spitfire Tools Inc., 2931 
N. Pulaski Road, Chicago 41, Ill. 


For more information circle 421 on inquiry card. 


BORE-GAGE MASTER 


New “Adjustable Setting Master” 
for dial bore gages replaces a number 
of fixed master ring gages; is set by 


means of gage blocks to any desired 
dimension between 1” and 12%”. A 
combination of requirements is met by 
swivelling column: Master is set with 
its adjustable anvil uppermost, and 
then column is rotated 180° to bring 
centralizing yoke on top.—Standard 
Gage Co., Inc., Poughkeepsie, N. Y. 


For more information circle 422 on inquiry card. 


SHEET GLASS GAGE 


New “Model 259 P-140” permits 
measuring the thickness of a sheet of 
glass close to its edge. It has two dial 
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HELIUM ATMOSPHERE and a flow- KRD-5S SPECTROMETER may be used exclu- 
ing gas proportional counter help sively for chemical analysis or quickly rear- 
detect small atomic number elements. ranged as a diffractometer for crystal analysis. 









“Our lab is seeking work 
we used to turn away... 







-.. we cut our 
analysis time to 
one-fifth with our 


NEW G-E XRD-5 


X-Ray Emission 


Spectrometer” 


HE above statement from a large 

steel foundry reflects the contribution 
of this versatile General Electric appa- 
ratus to analysis programs in chemical, 
rubber and petroleum plants, as well as 
in metallurgy. 

G.E.’s new X-Ray Emission Spectrom- 
eter has proved far faster and more pre- 
cise than wet methods for quantitative 
analysis of elements down to atomic 
number 12 (magnesium). And because 
the technic is non-destructive, re-runs 
can be made immediately without pre- 
paring another sample. 

Whatever your analysis requirements 
— research, raw materials or quality con- 
trol — this General Electric diffraction 
unit can be adapted to your exact needs. 
Our x-ray representative near you will 
be glad to recommend the facilities best 
suited to your work load. Or write to 
X-Ray Department, General Electric 
Company, Milwaukee 1, Wisconsin, for 
Pub. BL-84, 





Progress /s Our Most Important Prodvet 


GENERAL @® ELECTRIC 


For more information circle 98 on inquiry card. 
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case history: 


KOPPERS COMPANY 
RECOMMENDS 


NDEROL 
SYNTHETICS 


Thorough testing by the Engineering 
Department of the Koppers Company 
resulted in the manufacturer’s recommen- 
dation of Anderol Synthetic Lubricants for 
the maintenance of huge Electrostatic Pre- 
cipitators—widely used in industrial gas 
cleaning. Tests revealed that Anderol Syn- 
thetics reduced maintenance cycles and 
servicings for users of the precipitator to 
such a degree that savings of up to $2000 
per year in lubrication costs were attained. 


VERSATILITY, SERVICE 


The versatility of Anderol products ranges 
from such large installations as the Kop- 
pers Precipitators to the smallest of preci- 
sion bearings. Lehigh ‘custom tailors” the 
lubricant to the job, regardless of the quan- 
tity of lubricant or the scope of the project 
involved. Your lubrication problem will re- 
ceive skilled laboratory attention, upon 
request. , 


Address inquiries to— 
Lehigh Chemical Company, 

Dept. 8, Chestertown, Maryland 
Complete list of government 
products, samples and data 
also available upon request. 


CYNTHET OP DICANT 
SYNTHETIC LUBRICANTS 


Lehigh Chemical 
Company 


CHESTERTOWN, MARYLAND | 


For more information circle 99 on inquiry card. 





NEW INSTRUMENTS 





indicators, both equipped with special 
auxiliary magnetic hands, each free 
to be pushed by pointer to its ex- 


treme position and remain there. One 
hand gives maximum reading; the 
other minimum.—Federal Products 
Corp; 1144 Eddy St., Providence 1, 
re os 


For more information circle 423 on inquiry card, 


MECHANICAL TESTING 





LOW-TEMPERATURE CABINET 
New 2-cu-ft “Model WE-2-140” has 


optional top lid or front door, triple- 
sealed with low temperature gasket- 


ing. Corners and seams of test cham- 
ber are especially designed and weld- 
ed to allow for expansion and con- 
traction. Heavy-duty industrial type 
temperature controllers; range 150°F 
to minus 150°F; control accuracy of 
1F°.—Webber Engineering Corp., 
P. O. Box 217, Indianapolis 6, Ind. 


For more information circle 424 on inquiry card. 


DYNAMIC ALTITUDE 
SIMULATOR 


New Dynamic Altitude Simulator 
continuously reproduces equivalent 
flight conditions of modern high per- 


4 


formance aircraft in altitude varia- 
tions ranging from minus 1,000 ft to 
80,000 ft. Developed and licensed by 
Westinghouse Electric Corp., instru- 
ment includes control arrangements 
which permit it to be commanded di- 
rectly from an analog computer such 
as Reeves REAC. Equipment under 
test, placed in 9” by 24” long cylin- 
der, can be subjected to pressure var- 
iations corresponding to 50,000 foot- 
per-minute altitude changes.—Color 
Television Inc., 9538 E. San Carlos, 
San Carlos, Calif. 


For more information circle 425 on inquiry card. 
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HOT AND COLD CABINETS 


Two new models—stationary and 
mobile (latter shown) have tempera- 
ture range —100°F to 600°F; choice 


of various types of automatic control 
and air circulation systems. Refriger- 
ation system, using a new gas, can 
pull down to low temperatures rapid- 
ly—Atmosphere Control Co., Inc., 
5313 Chester Ave., Philadelphia 43, 
Pa. 


For more information circle 426 on inquiry card. 


CORROSION TEST CABINET 


New “Singleton H-T  Sincolite” 
(transparent) test cabinet embodies 
refinements which have earned official 


approval as meeting ASTM and US 
Government specs. Cabinet holds 
to + % F°.which is said to be “closest 
tolerance yet achieved in this type of 
equipment.”—The G. S. Equipment 
Co., 5317 St. Clair Ave., Cleveland 
3, Ohio. 


For more information circle 427 on inquiry card. 


CREEP TESTER 


New multiple creep rupture testing 
machine of lever type can hold four 
specimens simultaneously under loads 
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For closer temperature control in crystal growing... 


Photograph courtesy of Minneapolis Honeywell Regulator Company 


A typical ecrystal-growing installation is shown here. The 
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Light Pipes 


























z SEED CRYSTAL 





SILICON OR CARBON CRUCIBLE 


Sears 
































SAPPHIRE ROD 








| oa ts 0s 0 gh 7 we oo | 
© 10 20 30 40 50 gf 70 80 90 100 


































































































sapphire light pipe is focused on the base of the crucible, 
and projects below the table surface. (See detail at right.) 


Volume production of germanium and silicon crystals 
used in transistors and diodes has spurred important 
developments in temperature measurement and con- 
trol. In one new temperature measuring device a rod of 
LiNDE synthetic sapphire is used as a light pipe. It has 
a refractive index of 1.77, furnishes reliable measure- 
ments at temperatures as high as 1850 degrees C., and 
a'lows temperature to be controlled to great accuracy. 

LINDE synthetic sapphire—a single crystal of alumi- 
num oxide—transmits a high percentage of radiation 
in important ultra-violet and infra-red regions. It has 


high mechanical strength, resists corrosion and abra- 
sion, and retains its properties at high temperatures. 

These and other attractive properties make sapphire 
ideal for other optical systems that require resistance 
to abrasion and corrosion as well as good transmission 
properties. It is also used for critical instrument parts 
that must resist extreme wear. 

LINDE synthetic sapphire is available in the form of 
windows, rods, tubes, balls, and special shapes. If you 
would like more information on this product, please 
write, giving details of the proposed applications. 


LINDE AIR PRODUCTS COMPANY 





VWLA 


Trade-Mark 


A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street [IJ] New York 17, New York 


In Canada: Linde Air Products Company, Division of Union Carbide Canada Limited, Toronto 
The term “‘Linde”’ is a registered trade-mark of Union Carbide and Carbon Corporation. 


For more information circle 100 on inquiry card. 
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FAST ACCURATE CALIBRATION 
Now possible with one completely self- 
contained AC-DC calibration standard requir- 
ing a minimum of operator training and pre- 
vious instrument calibration experience. 


Use the Compact 
Model 829 


INSTRUMENT 
voy VM -1.7 Walel. 
STANDARD /or 


LABORATORY PRODUCTION 
STANDARDS TESTING 


a va 
yy INSTRUMENT =, INSPECTION 
REPAIR aN 


All Circuits, Power Supplies 
and Standards are contained 
in One Single Cabinet! 


Precise, practically error-proof check- 
ing of most types of electrical indicating 
instruments in daily use is a routine con- 
venience for Model 829 users. Maintenance 
of quality control by frequent calibration 
of instruments and allied test equipment 
can be accomplished within departments 
by available personnel. A mechanical index 
explains step-by-step test procedure. 


NEW INSTRUMENTS 














»? WESTON Special Meters 


used as standards have 
5-inch mirror precision 
scales, knife edge pointers 
and are adjusted to better 
than 0.2% accuracy. 








Calibration to full scale accuracy of 
0.5% can be accomplished for all instru- 
ments measuring d-c voltage (22 ranges) 
from 0.25 mv to 2000 volts, d-c current (22 
ranges) from 2 na to 20 amperes, a-c volt- 
age (19 ranges) from 1.5 mv to 1500 volts, 
and a-c current (14 ranges) from 1.5 ma 
to 20 amperes. Net price $2345. FOB 
Boonton, N.J. 


Write for Technical and Application Data. 


Kadto Frequency 
LABORATORIES, INC. 
Boonton, New Jersey, U.S.A. 


For more information circle 101 on inquiry card. 





up to 4000 lb. A four-specimen elec- 
tric furnace controlled by an “L&N” 
single-point indicating and recording 


| controller holds specimens at any 
| temperature up to 1800°F. A “Vari- 


ac” voltage adjuster of 7 kva capac- 
ity is used for furnace control.— 
Baldwin-Lima-Hamilton Corp., Phila- 
delphia 42, Pa. 


For more information circle 428 on inquiry card. 


STRAIN CYCLE COUNTER 


New “Model 138E” can total strain 
cycles occuring within six different 
levels; incorporates a self-balancing 


strain gage bridge, servo amplifier 
and counters to register strain cyc!as 
as low as 500 psi; can collect loading 
and fatigue data under actual oper- 
ating conditions.—Dep’t 55, Frankiin 
Electronics Inc., East 4th St., Bridg:- 
port, Pa. 


For more information circle 429 on inquiry cad, 


ELECTRICAL TESTING 





CAPACITANCE BRIDGE 


| New “Automatic Capacitance 
| Bridge” simplifies procedure and re- 
| duces time required to obtain capaci- 


a 


tance measurements of lab accuracy 


with unskilled operators. Instantane- 
ous measurements are displayed di- 
rectly on a servo-actuated dial with 


| no need for balancing operations. 


Range 0 to 1000 mmf (can be ex- 


| tended). A kit of six precision capac- 
| itors is available for checking this or 
| any precision capacitance bridge. 


These units are certified by National 


| Bureau of Standards.—Simmonds 


Aerocessories, 105 White Plains Rd., 
Tarrytown, N.Y. 


For more information circle 430 on inquiry card. 


AMPLIFIER TESTER 


New “141-A Analyzer” for Brown 
“ElectroniK” continuous-balance am- 
plifier units makes it possible to 
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trouble-shoot these amplifiers while 
installed; eliminates unnecessary am- 
plifier replacing; minimizes _ shut- 
down time; is connected through tube 
socket plug adapters (as illustrated) 
without disturbing either input cr 
output amplifier connections.—Pu- 
rameters, Inc., 195 Herricks Rd., New 
Hyde Park P. O., N. Y. 


For more information circle 431 on inquiry card. 


TRANSISTOR TESTER 


New “Fretco Transistor Tester” 
quickly determines optimal application 
of transistors; checks all junction 


transistors for shorts, opens, leakage, 
and current gain; is wired for check- 
ing both p-n-p and n-p-n types.—F ret - 
co, Inc., 406 N. Craig St., Pittsburg/: 
13, Pa. 


For more information circle 432 on inquiry carc. 


CIRCUIT ANALYZER 


New “Model 144NX Universal Au- 
tomatic Electrical Circuit Analyzer,’ 
designed expressly and exclusively fo: 
military use, is an adaptation of mak- 
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The Pot That “Failed” 
Proved BORG Reliability. 


% 


Borg Model 205 Micropot 
Operated Satisfactorily 





SEH nena PUTIDA ERIN Ay BR aa ad eel). lei 4 eb 


— A BORG CUSTOMER® (with a sense of humor) 
WAS ON THE PHONE... 


“Your model 205 Micropot failed on test.” accuracy right up to the point where the structure fails?” 


“Here again is an exclusive Borg advantage”, we 
“We vibrated it over an extremely wide range 0 to 500 Pi 2 _ ‘Tie coma on —_ oo — shoe pe 
CPS and that 205 Borg Micropot operated satisfactorily a ~ : hl oink os pie a pies 
up to 70 Gs. Then it failed.” € contact touches the sensitive element. This lea 
screw is integral with the mounting surface so con- 


“Did you say 70... seven zero Gs?” centricity is built-in for life. 
“I certainly did. Please forgive my kidding you a little “Incidentally, the new 900 Series Micropots havea hol- 


and tell me something. How can you build an item of low lead screw to allow two or more units on a single 
such precision that will withstand the terrific punishment shaft. This eliminates mis-phasing and sloppy drives. 


of vibration shocks 70 times the acceleration of gravity? age ee ere am Tene ane SURE mE 
What holds the resistance in place? Do you glue it in?” ttindths. i Ap ee y 
guarantee your Micropots for 60 Gs vibration? 


“What test?” we asked. 


We answered, “Better than that. We encapsulate it 
in the housing. The resistance winding is positioned 
on a very accurately ground steel mold core. End 
leads and terminals are soldered on and the whole 
assembly is molded into a unit contained in the 
bakelite housing. This is an exclusive advantage of 
Borg Micropots. Only Borg does it this way.” 


“Now I understand how you get that permanent relia- 
bility. But how do you guide the contact to retain such 


*Name supplied on request. 


Write for on Engineering Data 





This was the curve he’d been waiting to throw us. 
We said, ‘““While most of our 900 Series Micropots 
will probably meet such a requirement, we won't 
guarantee it. However, we wil] guarantee them to 
meet all the requirements of MIL-R-12934. Your 
own evidence that Borg Micropots withstood 70 Gs 
vibration is just further proof of the large safety 
factor built into all Borg Micropots for reliability 
and long life.” 


DIVISION 


ORATION 
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for Instrument and Control Tubing « 
This construction of CRESCENT ARMORED TR 
MULTITUBE may be laid in a deep trench for long Ne 
underground runs without any further protection T e1 
other than that offered by its lead sheath, asphalted ad 


jute, two layers of heavy galvanizel flat steel armor 
with an asphalt impregnated jute outer covering. 


The economy of this method is obvious. Also the 
copper tubes are completely safe from mechanical in- 4 
jury, and the thick asphalted jute coverings protect ~ 
the metal from moisture, corrosion, earth acids and 
alkalies. Under road crossings where very heavy 
traffic is encountered, it may be buried in concrete 
poured into the bottom of the trench or it may be 
pulled through conduit. 


Up to 37—'%,” O.D. copper tubes may be fur- 

en - nished in this and several other forms of CRESCENT 

LK SN ARMORED MULTITUBE, one of which should best 
‘ suit your installation requirements at substantial 
cost savings and resulting in a better protected job. 


Licensed under U.S. Patent 2,578,280. 
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For Further Information Send for 
NEW Engineering Bulletin No. 356-A 








COPPER TUBES : 
SPIRALLY CABLED INSULATING LEAD GALVANIZED ASPHALTED 
for flexibility TAPE SHEATH STEEL ARMOR | JUTE = 
ASPHALTED 4 
JUTE 


CRESCENT INSULATED WIRE AND CABLE Co. 
TRENTON, NEW JERSEY | 


Visit Our Exhibit in Booth No. 611 at the Instrument Show, Sept. 17-21 
For more information circle 103 on inquiry card. 
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s “Model 200 Circuit Analyzer.” It 
is completely waterproof, shockproof 
vibration-resistant; features sim- 
ity of operation in field and on 
ht line—Dit-Mco, Inc., 911 Broad- 

1, Kansas City 5, Mo. 


nore infomation circle 433 on inquiry card. 


TRANSISTOR THERMOMETER 


New “Model 1 Power Transistor 
T ermometer” is of high impedance 
a 1 with 35-to-85°C scale range for 


applicability to germanium power 
transistor measurements. Primary 
element is normally mounted with 
same screw or stud as power transis- 
tor under test. Several sizes of pri- 
mary elements are available, for No. 
4, No. 10 and 4” screws.—B & B En- 
gineering Associates, Beech Hill, RFD 
No. 1, Concord, N. H. 


For more information circle 434 on inquiry card. 


TUBE & TRANSISTOR TESTER 


New “Dynamic Conductance Tube 
& Transistor Tester #666” is said to 
feature speedy, simple operation, 


close simulation of actual tube oper- 
a‘ing conditions, sensitivity, accuracy 
ad ruggedness.—Electronic Instru- 
» 2nt Co., Inc., 84 Withers St., Brook- 
ln 11, New York. 


more information circle 435 on inquiry card. 


RADIO & TV TESTER 


New “Capacohmeter Model 383-A” 
enables serviceman to locate seven | 
out of 10 “leakers” by applying test | 
leads to each end of capacitor. Dis- | 


connection and reconnection being vir- 
tually eliminated, serviceman can cut 
capacitor service time by 75%. Cou- 
pling capacitors are checked by means 
of an auxiliary three-lead test. Fea- 
ture is unique “pulse” test surge of 
current or “pulse” whereby  serv- 
iceman knows immediately that a ca- 
pacitor is bad.—Simpson Electric Co., 
5200 W. Kinzie St., Chicago 44, Ill. 


n circle 436 on inquiry card. 


HV INSULATION TESTERS 

New ‘Series H HliPot” testers auto- 
matically deenergize high voltage 
when leakage current in. samples 


For more informatio 





reaches 5 microamps. Models are 
available from 2 kv up to 120 kv and 
special units can be custom built. 
Smaller units are adjustable up to 
1000 microamps and larger units up 
to 5000 microamps. Maker states that 
new tester “avoids the brute force 
method of burning up fine equipment 
and components when testing for 
leakage. . . . allows convenient and 
accurate dielectric testing ... shows 
up leakage currents in insulation 
which appear to be perfect on less 
sensitive instruments.”—Peschel Elec- 
tronics Inc., 17 Garden St., New Ro- 
chelle, N. Y. 


For more information circle 437 on inquiry card. 


CURRENT FLOW TESTERS 


New testers speed and simplify 
checking and adjustment of relays, 
solenoids, stepping switches, and sim- 
ilar electromechanical devices; are 
used to apply correct current to re- 
lays to check such values as OPERATE 





(minimum pull-in current), NON-OP- | 


ERATE (maximum current which will 
not operate relay), RELEASE (current 








~ worlds largest 
— turbine-powered 
transport helicopter 


.. designed 
and built by 


ee 
LoaAccna _ 


onllee 
Statham 


Accelerometers 
to gather 
invaluable 
test data 


For more information circle 104 on inquiry card. 


August 1956—Instruments & Automation—Page 1617 














SPECIFY 


for Supporting 
Instrument Tubing 


P-W Manufactures a complete 
trough system with channel con- 
nectors. Drive rivets are used for 
quick assembly.—Extension Con- 
nectors eliminate field cutting— 
Adjustable connectors for any 
change in direction or elevation— 
| Section for long spans—Tube 
Clips—Cushion Clamps 





Raceway to support a limited num- 
ber of tubes with connectors, el- 
bows, tees, etc.—Bulkhead Bar. 
P-W systems are available in widths 
from |" to 24" and in lengths from 
I’ to 16’. 


Twist-Rack 


The Structure To Support 

Tubetrof... Cabletrof... 
Shelving . . . Conduit . . . Cables 
oo « Pipe, Be. 


Write today for Bulletin 955-D 
INDUSTRIES, INC. 


Duncan & Melrose Sts., 
Philadelphia 24, Pa. 





(Representatives to serve you!) 
See Us at the ISA Show Booth 718 





NEW INSTRUMENTS 




















For more information circle 105 on inquiry card. 


at which relay drops out), HOLD 
(minimum current which keeps relay 
closed) and SATURATE (a pre-testing 
polarization procedure). All circuits 
are identified and controlled from 
front panel, and each can be quickly 
adjusted without disturbing other 
circuit settings. Mechanical adjust- 
ments can be made without discon- 
necting and electrical tests can be 
repeated without resetting. circuits. 
Shallcross Mfg. Co., 10 Jackson 
Ave., Collingdale, Pa. 
For more information circle 438 on inquiry card. 


V-F OSCILLATOR 


New “Model PMO-3” direct-reading 
high-precision variable-frequency os- 
cillator can be used as a VFO, exciter 


7482. 


and heterodyne frequency meter; fea- 
tures maximal reliability through 
minimal use of electronic tubes. Me- 
chanical counter-&-dial system is cou- 
pled to a correction cam to provide 
linear calibration. First four figures 
(ke) appear as digits and last three 
figures (cps) are read on dial.—The 
Technical Material Corp., 700 Feni- 
more Rd., Mamaroneck, N.Y. 


For more information circle 439 on inquiry card. 


PULSE GENERATOR 


New programmed pulse generator 
permits setting up, in seconds, an 
arbitrary pulse pattern of negative 


“ 


: 


width and of variable delay time. 
Master generator is adjustable in pe- 
riod from 8 usec to 0.1 sec with up to 
64-bit word length and two or more 
pulse code generators, each with pos- 
itive or negative going output of up 
to 16 direct and 16 delayed pulses ad- 
justable in width and delay from 1 to 
12,000 usec.—Wang Labs., Inc., 37 
Hurley St., Cambridge 41, Mass. 


For more information circle 440 on inquiry card. 
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SWEEPING OSCILLATOR 


New “RF-P Marka-Sweep” all- 
electronic sweeping oscillator with 
marks has 1-V output automatically 


i253 % 
held constant over both frequen y 
sweep and frequency range.—Kvy 
Electric Co. Pine Biook, N. J. 


For more information circle 441 on inquiry ca: i, 


*SCOPE SWEEP GENERATOR 


New “Sweep- 
Syne” automatic 
Sweep generator 
for C-R ’scopes 
saves set-up and 
operating time 
and allows more 
thorough analysis 
and testing. In 
production, ’scope 
can be used with 
less-skilled help. 
It produces linear 
horizontal sweep 
for displaying a 
selected number 
of cyles of verti- 
cal axis signq] = 
automatically, continuously, and inde- 
pendently of frequency. Once number 
of cycles is set, it remains constant. 
Operator can focus all his attention 
on productive work, and thus obtain 
more information in a given time.—- 
Chadwick-Helmuth Co., 472 E. Duart: 
Rd., Monrovia, Calif. 


For more information circle 442 on inquiry card 
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NOISE GENERATORS AND 
AUTOMATIC NF INDICATOR 


Two new noise generators both uti- 
lize an argon-filled gas tube standard 
(accurate to better than 0.25 db) 
making available 15.28 db relative 
excess noise temperature: “Type 
70A” (illustrated) is for use as a 
white source over broad range of 
200 to 2300 Mc; “Type 70B” (not 
shown) has its frequency limits set 
by the waveguide through which it is 
inserted. yy New “Type 72” automatic 
noise figure indicator is the first com- 
mercially-available instrument of its 











kind to make NF measurement fully 
automatic—the only one able to indi- 
cate directly, during measurement, 
the effects of making adjustments on 
the receiver under test.—Airborne 
Instruments Laboratory, Mineola, 
N.Y. 


For more information circle 443 on inquiry card. 


PULSE GENERATOR FOR 
MAGNETIC CORE SYSTEMS 


New “Model 6” delivers positive- 
going rectangular-wave current 


7957 


pulses of variable duration, rise time 
and amplitude; is a four-stage unit 
comprising multivibrator, inverter- 
amplifier, cathode follower and cur- 
rent amplifier. Multivibrator permits 
selection of any pulse width from 1 
to 40 usec. Inverter-amplifier provides 
a rise-time range from 0.15 to 1.0 usec. 
Qutput amplitude can be varied from 
( to 2 amp.—The Reflectone Corp., 
Myano Lane, Stamford, Conn. 


For more information circle 444 on inquiry card. 


PHASE SEQUENCE INDICATORS 


New “Model AC” units combine 
function of a pilot light and phase 
sequence indicator for portable three- 


phase equipment and instruments. An 
electrical network senses phase rota- 
tion and provides a voltage greater 
than or less than that required to 
light a neon indicator. Lighting of 
the neon indicates that phase se- 
quence is A, B, C. Indicator head can 
be of standard commercial or mili- 
tary versions. A single panel hole is 
required for mounting. Units are 
available for 60- or 400-cps operation 
for systems having line-to-line nom- 
inal voltages of 110, 220, or 440.— 
Brunswick Instruments, P. O. Box 
818, New Brunswick, N. J. 
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UHF IMPULSE GENERATOR 


New “Model IG-118 Microwave Im- 
pulse Generator” produces pulses of 
fractional millimicrosecond duration, 























SIMPLIFIES 
AND IMPROVES 


THE ZZece VICTOREEN 
CONDENSER r-METER 








PRECISE RADIATION MEASUREMENT 


The newly designed Model 570 Con- 
denser r-meter now takes its place 
beside the accepted standard of 
measurement of X and gamma rays 
—the Victoreen Model 70. Notewor- 
thy mechanical simplification and 
improvements result in specific op- 
erating advantages. Among them are 
convenient 110 volt operation, elim- 
ination of trial charging approxi- 
mations, and absence of temperature 
correction. 


Thimble chambers for many con- 
ditions of energy, intensity and to- 
tal dose are interchangeably used on 
both models. Intensity ratings are 
tripled on the Model 570. Complete 
information may be obtained from 
catalog 3043. Ask for it. 





FEATURES 


Convenient 110 volt operation 
(220 V on request) 


Rapid, sure zeroing — 
no trial approximations 


Illuminated, dual linear scales 


New, rugged electrometer 
string suspension 


Interchangeable ion chambers 


Built-in light indicates opera- 
tion and de-humidifies too 


Lightweight, compact, and 
portable 


INSTRUMENTS DIVISION 


3806 PERKINS AVE. 


e CLEVELAND, OHIO 


For more information circle 106 on inquiry card. 
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Coecia! — SPARE 
Cale HUMAN HEADS 


Dorit loge your head, 
Use your head! 


We think it 
ig gmarter 
to play gate. 
Wear safety 
helmets and use 


Swoashde 


eUTTINGS 


GET ALL THE FACTS: Write for the 
Swagelok catalog. Address Dept. ag 


CRAWFORD FITTING CO. 
884 EAST 140th STREET 


CLEVELAND 10, OHIO 
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obtained by discharging a coaxial line 
into a load impedance through a pair 
of discharge contacts. Pulse duration 
is determined by length of charged 
line. Output pulses produce an excep- 
tionally broad RF spectrum, 100 to 1,- 


000 Me, flat within % db. (A special 
version producing usable power up to 
40,000 Me can be obtained). Maxi- 
mum peak power output 9000 uv per 
megacycle of bandwidth.—Empire De- 
vices Products Corp., 38-15 Bell Blvd., 
Bayside, L. I. 


For more information circle 446 on inquiry car 


ELECTRICAL and ELECTRONIC INSTRUMENTS 





DIGITAL VOLTMETER 


New “Model 1040 Digital Voltme- 
ter” with automatic calibration, 
0.01% stability, and other unique 


7358 


features has a range of 0.001 to 
999.9 volts. Input impedance is 1,000 
megohms on 9.999 scale and 11 megs 
on other scales. Calibration is con- 
tinuous and automatic, as is polarity 
and range switching.—Electro In- 
struments, Inc., 3794 Rosecrans St., 
San Diego 10, Calif. 


For more information circle 447 on inquiry card. 


FREQUENCY METERS 


New expanded-scale 400-cps fre- 
quency meters for panel mounting 
(3%”) have a span of 380-420 cps 





with 0.5% accuracy at mid-scale and 
1% accuracy at extremes; tempera- 
ture range —55°C to 65°C; input vol- 
tage 100 to 130. Military models are 
ruggedized and sealed.—Argo Div., 
Beckman Instruments, 220 Pasadena 
Ave., South Pasadena, Calif. 


For more information circle 448 on inquiry card. 


400-CPS FREQUENCY METER 


New “Model 6505A” 400-cps fre- 
quency meter is designed for labora- 
tory and control applications. Over- 
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all accuracy is 0.1% or better at a! 
frequencies in its frequency range o 
370 to 430 cps. Scale can be expande: 
to increase mid-scale reading accu 
racy. Instrument is calibrated at 370 
400, and 4380 eps by three built-in 
precision tuning fork oscillators. Re 
corder output circuit (linearity bette 
than 0.1%) can be adjusted to 1-vol: 
output for 30-cps frequency deviation 
—Varo Mfg. Co., Inc., 2201 Walnui 
St., Garland, Texas. 


For more information circle 449 on inquiry cara 


NULL INDICATOR 


New “MM-2” model of “Medalist’ 
2%” null indicator offers greate) 
readability than conventional rounc 


instruments of same size; features 
high null-point sensitivity with sharp 
square-law attenuation, allowing ac- 
curate observation of large amounts 
of unbalance in circuit without phys- 
ical or electrical overload of instru- 
ment. Available in three sensitivities 
(%, 1 and 2 ua/mm at null point), 
with full-scale current ratings of 100, 
200 and 500 ua, respectively.— Marion 
Electrical Instrument Co., Grenier 
Field, Manchester, N. H. 


For more information circle 450 on inquiry card. 


VTVOM 


New “Compact Model 21-56” of 
maker’s ‘“Meter-Matic” automatic 
vacuum tube volt-ohmmeter, retains 





Now you can buya 
Bailey-built HEAT PROVER Analyzer 


CONTINUOUS READINGS OF OXYGEN AND COMBUSTIBLES 
The famous Cities Service HEAT PROVER Analyzer, formerly available only on 


loan, is now manufactured by Bailey Meter Company, and you can buy one out- 
right. With this handy portable instrument, you can easily monitor the per cent of 
oxygen and combustibles in gases. 

The continuous readings from a Bailey HEAT PROVER Analyzer enable furnace, 
kiln, and engine operators to correct combustion variables before costly losses are 
incurred. Although it weighs a scant 25 pounds, the HEAT PROVER Analyzer is 
the key to maximum combustion efficiency. With it, the operator can determine 
the proper proportion of fuel to air at any time. 





. 
The two meters on the analyzer show per cent by volume of oxygen and combus- 
tibles on either a 20% range span or a more sensitive 4% range. Temperature of 
flue gases in degrees Fahrenheit is also shown. 
Compared with involved, time-consuming Orsat measurements of flue gases, this 
new portable analyzer offers these advantages: 

1. Simultaneous direct readings of oxygen and combustibles. 

2. Negligible time lag between combustion change and reading change. 

3. Continuous sampling, analysis, and readings. 

4, Convenient measurement of temperature. 
Ask your Bailey engineer how you can use this instrument to increase combustion 
efficiency. Or, write today for more information on how this new Bailey HEAT 
PROVER Analyzer can pay for itself practically at once. 6-39-1 


Flue gas analysis with a Bailey HEAT PROVER 
Analyzer at a furnace stack. Per cent oxygen 
and combustibles is shown continuously. 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1041 IVANHOE ROAD e CLEVELAND 10, OHIO 


in Canada—Bailey Meter Company Limited, Montreal 


For more information circle 108 on inquiry card. 


August 1956—Instruments & Automation—Page 1621 





SEQUENTIAL 
ANNUNCIATORS 


WM TM Gou! 


Seam sequential annunciator systems 
provide an audible and flashing visual 
signal on the first alarm to enable the 
operator of your control board to de- 
termine which point in the monitored 
process first becomes abnormal .. . 
successive alarms that develop from 
the original abnormal condition are in- 
dicated by a steady visual signal. You 
can take proper corrective measures 
immediately because you know where 
the trouble started. 


Shown here is a typical standardized 
Scam DE-LINE cabinet with integral 
flasher and reset pushbutton, featuring 
all the Scam advantages including sim- 


ple, compact plug-in design. 


If you’ve a process or system that needs 
automatic, fail-safe, low cost monitor- 
ing write us for literature or call the 
nearest representative in the cities 
listed below. 


THE 


1: 


INSTRUMENT CORP. 


Chicago 18, Illinois 
Phone IRving 8-9334 


SALES REPRESENTATIVES: 
Atlanta © Boston © Buffalo « Chicago 
Cincinnati ¢ Cleveland © Dallas © Detroit 
Houst ¢ Indianapolis ¢ Kansas City 
Los Angeles ¢ Louisville ¢ New York 
Philadelphia ¢ Pittsburgh ¢ Portland 
St. Louis © San Francisco ¢ Seattle ¢ Tulsa 

Toronto and Vancouver, Canada 
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all the performance features of 
“Model 20-55,” including fully au- 
tomatic range-switching, automatic 
scale indicator lights, direct reading 
and burn-out protection up to 2000 
v. It is smaller (10x8%x6”) and 
weighs less (11 lbs).—Leitch Engi- 
neering Corp., 326 Lincoln St., Man- 
chester, N. H. 


For more information circle 451 on inquiry card. 


INFINITE-PERSISTENCE 
OSCILLOSCOPE 


New “Memo-scope 

102” self-contained 

storage ’scope pre- 

sents all stored 

waveforms at equal 

constant brightness 

/ until intentionally 

erased, permits dis- 

_ play of single tran- 

sients or comparing 

a number of wave- 

_ forms simultaneous- 

ly without photo- 

graphing. It is pri- 

marily designed to 

operate with any 

standard electrostat- 

ic-deflection ’scope; can also be oper- 

ated using front-panel connections to 

amplifiers. Among other features: 

hinged camera mount; astigmatism 

correction for spot focus; contrast en- 

hancement oscillator.—Advanced 

Electronics Mfg. Corp., 2025 Pontius 
Ave., Los Angeles 25, Calif. 


For more information circle 452 on inquiry card. 


PRECISION PHASE INDICATOR 


New “Model 400 P Phaseometer” 
has direct-reading digital readout to 
0.1°; requires no chart conversion, no 


special equipment for calibration, no 
tubes, batteries or external power. 
Frequency range is 350 eps to 15 ke 
usable to as low as 40 cps. Accuracy 
at 400 eps is 0.25° or better when unit 
is used as instructed.—Winco Elec- 
tronics, 644 N. Hawthorne Blvd., 
Hawthorne, Calif. 


For more information circle 453 on inquiry card. 


L-F OSCILLOSCOPE 


New “Model 130A” low-frequency 
oscilloscope has nearly identical horiz- 
ontal and vertical amplifiers which 


provide a maximum sensitivity o 
1 mv/cm or 10 mv full-scale deflec 
tion with pass bands from de to 30: 
ke and can accept balanced inputs o: 
its five most sensitive ranges. Am 
plifiers also accept single-ended in 
puts, either ac or de coupled. Swee; 
circuit employs a linear Miller-in 
tegrator triggered sweep instead o 
relaxation oscillator or bootstra) 
types normally found in its pric 
range; producing an accurate cal 
ibrated sweep, from 1 usec/em tc 
15 sec/em.—Hewlett-Packard Co. 
Dept. P, 395 Page Mill Rd., Palo Alto 
Calif. 


For more information circle 454 on inquiry card 


RECTILINEAR-RECORDING 
OSCILLOGRAPHS 


New models of maker’s multi-chan- 
nel oscillographs in two, four, six and 
eight channels feature rectangular 
coordinate recording with hot stylus 
or ink writing; are designed for in- 
terchangeability from rectilinear to 
curvilinear recording.—Photron © In- 
strument Co., 6516 Detroit Ave., 
Cleveland 2, Ohio. 


For more information circle 455 on inquiry card. 


MULTIPLE OSCILLOSCOPES 


New “Multiscopes” are unique com- 
binations of standard electronic indi- 
cating units comprising oscilloscopes 
of 1, 2 or 4 tubes but without sweep 
wave forms. Each assembly, mounted 
in a standard 19” rack panel, is fully 
supported from face of panel and no 
supplementary bracing is necessary. 
No connections are necessary on panel 
face. A unique shielded turret at rear 


For more information circle 109 on inquiry card. 
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Why does 
the 


=fowUi gee), mag')-) = 


in the 
ASHCROFT 
DURAGAUGE 


insure sustained 





accuracy? 


8 TUBE MATERIALS permit selection of the 
best metal for particular service conditions. These 
materials include phosphor bronze, alloy steels, 


POR SaGt Sanwa. “K” Monel, stainless steels, and beryllium copper. 


get in touch with your == 

Industrial Supply Dis- — Every Bourdon tube used in the Ashcroft Durayauge 

pn He ios yd wr is extra-wide — highly sensitive to slight 

} niin a — 7 tacie : pressure changes. Socket and tip joints are welded 

proper selection for all or brazed, then stress relieved after assembly, 

kinds of applications. to assure maximum safety and uniform structure 
for highest corrosion resistance and strength. 
Each tube assembly is “whip tested” at pulsating 
pressures approximately 50% higher than its 
pressure rating to insure calibration stability. 


The Ashcroft Duragauge is available with 
all-stainless-steel movement or stainless steel 
with nylon bearings and pinion gear. A choice 
of case designs and materials, dial sizes and pressure 
ranges readily satisfy the most exacting 
requirements. Whatever the working pressures 
or corrosive conditions of your operations, specify 
Ashcroft Duragauges and be sure of highest 

’ sustained accuracy and long service life. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


A product of MANNING, MAXWELL & MOORE, INC. stTRATFORD, CONNECTICUT 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN’ 
INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY 
RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. 
“SHAW-BOX’’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 


Muskegon, Mich. 
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| EE. F. Johnson Company 
2714 Second Ave. S.W. © Waseca, Minn. 


NOW! 


Sa alll 





For “in the field” replacement or original 
equipment manufacture, you'll find that 
it’s easier and faster to specify Johnson 
Panel Indicators. Available in a wide 
variety of types, Johnson “preferred” 
units are immediately available at parts 
distributors throughout the country. Care- 
ful standardization, with an eye to re- 
placement as well as interchangeability, 
makes Johnson Pilot Lights the first choice 
of many leading manufacturers. 


Available types include: continuous indi- 
cation neon types; models for high and 
low voltage incandescent bulbs; stand- 
ard or wide angle glass and lucite 
jewels in clear, red, green, amber, blue, 
or opal lenses. Specials, including those 
meeting military specifications are also 
available in production quantities. For 
full information write today! 


NEW CATALOG! Covers complete Pilot 
Light Line—write for your copy today! 


SOLDERLESS 
NYLON CONNECTORS 


Available in 11 bright colors. Shock- 
proof nylon sleeves won't chip or 
crack with hardest usage. Excellent 
for high voltage applications. Highly 
resistant to extremes of heat, cold, 
and moisture. Tip and banana plugs 
designed for simplified solderless 
connection of up to 16 gauge strand- 
ed wire — jacks require soldered 
connection. Simple, functional de- 
sign gives top quality at low cost. 





Write for samples, prices, and further information. 
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of each tube provides easy access to 
all signal connections, is detachable 
from ’scope assembly, can be rotated 
by hand to horizontally adjust rela- 
tive position of tube trace to plastic 
grid even when ’scope is fully assem- 
bled and in operation. Each tube has 
before it an edge-illuminated cali- 


brated plastic grid with its own 
brightness control, also a bezel for 
mounting a camera. “Multiscopes” 
use high-precision flat-face Du Mont 
3” CRT’s. High voltage power supply 
and positioning control supply are 
electronically regulated so that posi- 
tion of the trace is not affected by 
ordinary line voltage changes.—Tik- 
er & Rasor, San Gabriel, Calif. 


For more information circle 456 on inquiry cord, 


ELECTRICAL-INSTRUMENT ACCESSORIES 





DC-AC CONVERTER 


New “Induction Modulator” has no 
contacts; operates on a new principle; 
differs radically from choppers and 


7997 


other transducers. It comprises a per- 
manent-magnet moving-coil mecha- 
nism whose coil is positioned by de 
signal input through it. Field coils 
mounted on this movement’s magnets 
induce an alternating voltage in mov- 
ing coil proportional to its position as 
determined by de signal input. Output 
wave form is sinoidal. Conversion 
gain is about 28 db. Capacitors can 
be used to make output in quadrature 
with input if desired. Device is her- 
metically-sealed, operable in any posi- 
tion, suitable for airborne equipment. 
—Weston Electrical Instrument Corp., 
614 Frelinghuysen Ave., Newark 5, 
Nixd. 


For more information circle 457 on inquiry card. 


LADDER-TYPE ATTENUATOR 


New “Model 462,” for use in pro- 
duction tests as well as in high-pre- 
cision lab work, provides up to 110 db 





om 
of attenuation from de to 125 Mc; 
is unusual in combining a 5-step 20-db 
ladder network with a 10-db pi net- 
work, this 10-db section being auto- 
matically switched in or out by front- 
panel control to provide 10-db steps. 
Attenuation accuracy 0.5 db; output 
vswr less than 1.2 to 1; leakage prac- 
tically nil—New London Instrument 
Co., 82 Union St., New London, Conn. 


For more information circle 458 on inquiry card. 
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COAXIAL CHOPPERS 


New coaxial choppers are for high- 
speed switching of radio signals at io 
loss. All switching circuits are (o- 


7402 


signed in coaxial sections for low los:. 
Frequencies up to 440 Me can ie 
switched with less than 2% to 1 vsw’. 
Models are available in dp-dt and s)- 
dt. Switch can be operated from de i» 
150 cps——James Vibrapowr Co., 405) 
North Rockwell St., Chicago 18, Ill. 


For more information circle 459 on inquiry car. 


CALIBRATOR FOR PICKUPS 


New “Type C Calibrator,” for cali- 
bration of strain-gage pickups, their 
transmitters and thermocouples, is ac- 


curate to 0.05%; will calibrate one- 
two- or four-arm systems without 
complicated special hook-ups; employs 
electrical equivalent method of cali- 
bration; makes dead-weight testing 
necessary only once for each pickuj 
transmitter. Furthermore, all loads: 
applied to a pickup are read directly 
in force, acceleration, torque, pres 
sure, etc., and usual arithmetic is 
eliminated in a linearity check.—Alle- 
gany Instrument Co., Inc., 1091 Wills 
Mountain, Cumberland, Maryland. 


For more information circle 460 on inquiry card 


VERNIER CAPACITOR 


New “V-Cap” vernier capacitor 
though specifically designed for com- 
puter applications, is recommended 
for any application where a 0.1 to 1- 














Panalog Information Systems 
guide management in raising 
plant Output and profit 


Panalog 605 Information System supplies management control 
information. Now, operating personnel and management can receive 
organized digital information on any process, instantly and continu- 
ously. Information can be presented in a variety of forms for im- 
mediate control action as well as for engineering and accounting 
analysis. A typical presentation method employs an electric type- 
writer and patented log chart. Readout can also be made on punched 
or magnetic tape, punched cards, or can be fed directly to computers. 


Periodically logs and continuously scans. A precision servo measur- 
ing system quantizes process variables during automatic, periodic 
logging. A high-speed electronic measuring system detects off-normal 
conditions during continuous scanning of all variables. Normal and 
return-to-normal values are printed in black—off-normals in red. A | 
complete log of all variables as well as a summary of off-normals can 

be made at any time. 





Completely flexible and expandable. Panalog components are stan- | 
dardized, packaged modules. The system can be easily expanded or 
modified in the field. The Panalog 605 is sufficiently flexible to supply 

digital information for any management requirement. | 


Write for literature. Literature presenting a comprehensive treatment 
of the Panalog 605 is available. If you wish, a Panellit representative 
in your area will be happy to discuss the possibilities that a Panalog 
Information System offers your company. 


Full scale, adjustable, high and low off-normal Logged values are grouped by processing unit 
limits are provided for each input variable. on chart. Audio-visual alarms accompany de- 
Basic system capacity, 200 points with one elec- tection of off-normals. When scanning, off- 
tric typewriter — can be expanded. Accuracy, normal values are identified and printed in 
+.25% of full scale range. Logging speed, separate chart area. Totalized and averaged 
approximately one line per minute. Scanning values as well as plant efficiencies can be auto- 
speed, five points per second, between logs. matically computed and recorded by the system. 





U.S. Pat. No. 2,701,748 








PANELLIT, INC. 


Graphic Panels Panalarm Instrument 7405 N. Hamlin Ave., Skokie, III. 
Control Centers Annunciators Services Division Panellit of Canada Ltd., Toronto 14 





For more information circle 112 on inquiry card. 
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Bp J S Leakproof 
B 
0 Metering Valves 


- 


Hi Vacuum to 6000 PSI. 
"O" Rings and Teflon or Nylon 
Seats are standard. 
Over-torquing cannot damage 
seat or needle as buffer plate and 
metering pin act as a forming die. 
Impossible to score needle or 
seat, __ 
Lifetime Valve—can be complete- 
ly overhauled in a matter of min- 
utes without disturbing plumbing 
or mounting. 
The most economical valve in the 
long run. 


Write for further details. 


ROBBINS AVIATION 


1735 W. Florence Ave., 
Tae Aveolee 47. Cnt 














For more information circle 113 on inquiry card. 


ALL NEW 


BIGGER TH 


NEWARK’S 


Complete Industrial 


ELECTRONICS 
Or-lc-l olen \ lem oto) 


304 pages of the latest developments 
in test instruments, tubes, relays, ca- 
pacitors, transformers and everything 
you need in Electronics, Radio, TV, 
Amateur and High Fidelity. 


Write today ... 


EWARK 


ELECTRIC COMPANY 

Mail Order Division . . . Dept. IN-8 
223 W. Madison St., Chicago 6, Illinois 
4736 W. Century Bivd., Inglewood, Calif. 











For more information circle 114 on inquiry card. 


NEW INSTRUMENTS 





mfd capacitor must be adjusted to 
an accuracy of better than 0.05%. 
Users report stabilities better than 
0.01%. Dielectric absorption and in- 
sulation resistance is almost unde- 
tectable (10!4 ohms). Dissipation fac- 
tor is 0.0005.—Balco Research Labs., 
49-53 Edison Pl., Newark, N. J. 


For more information circle 461 on inquiry card. 


AMPLIFIERS 
DUAL-TRACE PREAMPLIFIER 


New “Type 53/54C” fast-rise dual- 
trace unit is interchangeable among 
all maker’s “530 and 540 Series” 





oscilloscopes. Two identical amplifier 
channels can be operated independ- 
ently or electronically switched either 
by ’scope sweep or at a free-running 
rate of about 100 ke.—Tektroniz, Inc., 
P.O. Box 831, Portland 7, Oregon 


For more information circle 462 on inquiry card. 


LINEAR AMPLIFIER 


New “RLI-1” is a high-gain (8000) 
linear amplifier with excellent over- 
load characteristics. Pulse rise time 
is 0.25 usec; output noise is less than 


1 v peak-to-peak when amplifier is 
operating at maximum gain settings. 
In addition to good linearity (better 
than 1%) and high signal output level 
(to 120 v), amplifier has excellent 
overload characteristics: when sub- 
jected to a 1-usec input signal whose 
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amplitude is 100 times that necessary 
to drive amplifier to full output, no 
ringing, double-pulsing or base-line 
shift is observed.—Tracerlab, Inc., 130 
High St., Boston 10, Mass. 


For more information circle 463 on inquiry card, 


DC AMPLIFIER 


Wew “Universal Two-channel” de 
amplifier (Swedish-made) can be 
used as a voltage amplifier and as a 


power amplifier with enough pow2r 
to drive magnetic-pen recorders; has 
differential input and single output. 
Gain max. 700, min. 0.2. Eight ac- 
curate (1%) voltage ranges for ca’i- 
bration, from 30 mv to 100 v.—Cl- 
tronix, 235 Underwood Drive, Atlanta 
5, Georgia. 


For more information circle 464 on inquiry cad, 


GALVANOMETER AMPLIFIER 


New “Model 307-A” low-drift de 
amplifier for use with wire strain 
gages, thermocouples, etc., will drive 


most galvanometers (including low- 
sensitivity high-frequency types); 
provides excellent linearity over a 
wide range of input voltages; is 
trouble-free.— Allegany Instrument 
Co., Inc., 1091 Wills Mountain, Cum- 
berland, Maryland. 


For more information circle 465 on inquiry card. 


SERVO AMPLIFIERS 


New “Model 1800-0100” is a min:- 
aturized hermetically-sealed plug-in 
transistor servo amplifier primarily 


PME IIE SIT ORES 
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RAS og Re pum hg TTR ar tie ROME ee 8 eae re 


Moisture, when permitted inside an 
instrument dial, not only fogs the dial glass but has 
destructive access to vital working parts inside. In 
addition to hard-to-read instruments, it leads hes $eEP LEVEL GAUGES . 
undependable performance and shorter, costlier Nat oA) lustrated is an 8” dial, foat- 


operated level gauge, with 


Look to RMC for Full-Line 
Instrumentation 


instrument life. \ a oof f magnetically driven pointer, 
i : : for pressure vessels. What is 
your liquid level gauge prob- 


Rochester Manufacturing Company de- 
veloped its own hermetic dial-sealing process to 
completely eliminate this moisture hazard. The PRESSURE GAUGES 
RMC process insures that humid air will not be Illustrated is a heavy-duty 


compound type gauge for § 


sealed in the instrument and locks moisture out service on high frequency, 


low amplitude vibration. 
What is your pressure or 


permanently, vacuum gauge problem? 


TELL US YOUR REQUIREMENTS FOR DIRECT MOUNTING 
AND REMOTE INDICATING INSTRUMENTS, AND LET 
RMC ENGINEERING SKILL PROVIDE THE ANSWERS! 


Write today, 
**You Can Rely On Rochester’’ outlining your particular need or problem, 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 


LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENTS 


ROCHESTER MANUFACTURING CO., INC. 
139 ROCKWOOD STREET « ROCHESTER 10, N.Y. 


For more information circle 115 on inquiry card. 
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TRANSDUCERS 
for 

ABSOLUTE, DIFFERENTIAL or 
GAGE PRESSURES 


Outputs linear with pressure 
altitude, air speed, rate 
of climb, pressure-ratio, 

mach number 


For guidance, control and 
telemetry of missiles 
and piloted aircraft 


Write for complete technical information 








COLVIN LABORATORIES, INC. 
364 Glenwood Avenue er ta @laelite l= N.J 


35 N. Arroyo Parkway meltele(stilem mm Gelli 


lectro-mechanical instrumentation 
for aircraft and missiles, 
and for industry 
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Measure Speed by Touch 
with STANDCO 
VIBRATING REED 
TACHOMETERS 


PORTABLE & STATIONARY TYPES 
Ideal for totally enclosed 
electric equipment 


e SIMPLE e EFFECTIVE e DURABLE 
e SAFE e IMPOSE NO LOAD 
e EASY TO USE e EASY TO INSTALL 
Various Models 
Ranges as low as 600 RPM, 
as high as 100,000 RPM. 


ON DISPLAY AT 
BOOTH #1420 ISA N. Y. COLISEUM 


HERMAN H.STICHT CO., INC. 
27 PARK PLACE, NEW YORK 7, N.Y. 
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NEW INSTRUMENTS 





intended to receive signals from a 
synchro control transformer and to 
operate a Kearfott “Type 422185” 
servomotor or equivalent. It meets 
MIL-E-5400.—M. Ten Bosch, Ince., 
Pleasantville, N. Y. 


For more information circle 466 on inquiry card. 


POWER SUPPLIES, etc. 


TRANSISTOR-RADIO TEST 
POWER SUPPLY 
New “Model D 612 T” de power 


supply, reportedly “the first in the 
field designed to operate, test and 





service transistor auto radios,” op- 
erates on ac input and handles 6/12- 
v tube radios as well as transistor 
models. Among innovations is a new 
filter circuit that keeps ac ripple be- 
low critical level for testing of tran- 
sistor auto radios.—Electro Products 
Labs., 4500 N. Ravenswood Ave., Chi- 
cago 40, Ill. 


For more information circle 467 on inquiry card. 


VOLTAGE REGULATORS 


Newly redesigned 
“Type CVH Har- 
monic-Neutralized 
Constant Voltage 
Transformers” fea- 
ture smaller size, 
lighter weight, and 
greatly-reduced ex- 
ternal field: “far 
lower than any oth- 
er stock, static-mag- 

: netic voltage regu- 
lator available.” Available in 250-, 
500- and 1000-va capacities.—Sola 
Electric Co., 4633 W. 16th St., Chi- 
cago 50, Il. 


For more information circle 468 on inquiry card. 


DC-TO-DC SEMICONDUCTOR 
POWER TRANSFORMER 


New “Interverter” is said to be the 
first voltage-regulated de to de semi- 
conductor power transformer. Minia- 
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ture, standard, and high-power series 
are available, ranging from % watt 
to 1 kw. Efficiencies up to 90%. De 
input voltage of 1.5 to 60. “Almost 
any” output voltage, with regulation 
up to 0.1%. Many advantages over 
conventional rotating converters.— 
The Interelectronics Corp., 2432 
Grand Concourse, New York 58, N. Y. 


For more information circle 469 on. inquiry card, 


PRECISION AC SUPPLIES 


New precision power converters { .r 
instrumentation are designed to si »- 
‘ply"-117 vac at extremely accur: e 


output frequencies, for geophysic:l 
recording equipment, etc. Models are 
available for 12 or 24 vde input. 
Frequency outputs available are 5), 
60 or 100 eps, all with accuracy of one 
part per million—James Vibrapow.r 
Co., 4050 North Rockwell St., Chicayo 
18, Jil. 


For more information circle 470 on inquiry cari. 


PORTABLE 115-VAC SUPPLY 


New “Model DY-1012 Portable 
A.C. Power Pack” weighs 9% lbs; de- 
livers 115 volts, 60 eps plus or minus 


ig 


be veer - 





1 eps, from its self-contained “Life 
time Dynaseal’’ battery. Built-in 
charging device completely recharge 
the battery when required. Batter: 
will produce 50 watts of 115 vac fo 
about 50 min and 75 watts for 3! 
min before recharging.—Dynasea 
Lighting Corp., 5 Hadley Street 
Cambridge 40, Mass. 


For more information circle 471 on inquiry car 


80 KW POWER SUPPLY 


New completely self-contained sup 
ply, designed for powering pulse-mod 
ulator section of HV pulse test sta 











series 
watt 
o. De 
Imest 
lation 
over 
ars.— 
2432 
Wy, ¥. 









































Of all the dial telephones now in service throughout the 
world, over two-thirds operate on the principles which 
Automatic Electric originated and developed...In addition 
to its service to the telephone industry, Automatic Electric 
has for many years offered communication and electrical 
control equipment to all industry. 


: P-A-X BUSINESS TELEPHONE SYSTEMS 

Class B Relay For Outstanding al ie : 

Endurance And Dependabilit Company-owned inside telephone systems—entirely separate 
from the public telephones. P-A-X Systems are completely 
private, completely automatic—give you lightning-fast service 
24 hours a day—no matter how busy the city switchboard 
may be. Thousands in use, in organizations of all sizes. 


ELECTRICAL CONTROL COMPONENTS 
Built to the exacting standards of the telephone industry, 
Class C Relay Where Size Automatic Electric relays and switches are vital components 
Deis Solow Seneetes of many electrical and electronic devices. Available in 
scores of basic types, each with numerous varieties of coil 
and contact combinations to meet any electrical control 
need. These Automatic Electric components are finding 
innumerable uses in industry. 
For further information on Automatic Electric’s P-A-X 
Business Telephone Systems or on Relays and Switches 
for Industrial Control, write: Automatic Electric Sales 
Corporation, 1033 W. Van Buren Street, Chicago 7, Illinois. 
In Canada: Automatic Electric Sales (Canada) Ltd., Toronto 16. 


Offices in Principal Cities. 





Visit Our Booth At The I.S.A. 
Show in New York, Booth 1822 


Class Z Relay For Maximum 
Timing With Reduced Size 


a 


phone + Pioneers, in automatic control 


\ 
} 
\ 
i 
" 
| 


Type 45 Stepping Switch For 
Large Capacity Requirements 




















For more information circle 118 on inquiry card. 
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A CASE 
FOR YOUR 
PRODUCT... 


Protect your product. 
Stimulate its sale. 
Use Leather Cases by... 


GRATON& KNIGHT 


ompany 


WORCESTER, MASSACHUSETTS 


For more information circle 119 on inquiry card. 


for our estimate 

on precision glass 
apparatus for research 
and control . . . made for 
your specific needs. 
Ground and graduated 
ware, thorough annealing. 
Hard, soft, lead or any 
grade glass desired. 


INQUIRIES, INVITED 





pbePT.| COMPANY, INC. 
? MILLVILLE * NEW JERSEY 


For more information circle 120 on inquiry card. 





NEW INSTRUMENTS 





7567 


tions, delivers up to 20 kvde output 


| at 4 amp with less than 1% ripple; 
| operates from a 208-v 3-phase 60-cps 
| input source and provides a regulated 
| continuously-variable output from 
| zero to maximum rating. Numerous 
| automatic protection devices.—Dep’t 


M, Manson Laboratories, 207 Green- 
wich Ave., Stamford, Conn. 


| For more information circle 472 on inquiry card. 


30-KV 30-KW SUPPLY 


New power supply developed as 


| part of MTI radar system provides 
| up to 30,000 vde at less than 0.05% 
| ripple; more than 30 kw of de power 
| from a 3-phase 208-v 50/60-cps input. 
| —Levinthal Electronic Products, Inc., 
| 2905 Fair Oaks Ave., Redwood City, 
| Calif. 


| For more information circle 473 on inquiry card, 


RECTIFIERS 
SELENIUM RECTIFIER CELLS 


New high-current-density selenium 
rectifiers, almost 50% smaller and 
lighter than conventional selenium 
stacks of equivalent ratings, are for 
TV receiver applications; operate 
safely at higher voltages and temper- 





| atures than before. Aging is neglig- 
| ible—Federal Telephone & Radio Co., 


100 Kingsland Rd., Clifton, N. J. 


For more information circle 474 on inquiry card. 


LIQUID-COOLED RECTIFIER 


New 3-phase full-bridge 100-kw 
liquid-cooled germanium power rect- 
ifier can deliver 80 vde at 1350 amp 





with a maximum input of 66 vde and 
about 1150 amp ac and with rectifier 
efficiencies to 98.4%. Superior cooling, 
with flow rate of 4 gpm (for water). 
—International Rectifier Corp; El 
Segundo, Calif. 


For more information circle 475 on inquiry card, 
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1500-V SINGLE JUNCTION 
SILICON RECTIFIERS 


Five production types of radically 
new silicon rectifiers feature a single 
grown junction element with 1500- 


7485 


volt breakdown voltage, stable ope» 
ation up to 150°C and forward cur 
rent ratings up to 100 ma; obvia 

need for filament power; are imme 
diately available in two types of axi. 
and stud half-wave models and a fu | 
wave plug-in model, all hermetica!:, 
sealed—Texas Instruments, In. 
6000 Lemmon Ave., Dallas 9, Texcus. 


For more information circle 476 on inquiry ca 4, 


SILICON RECTIFIERS 


New 800- to 1000-v pigtail types » 
silicon power rectifiers (left), a: 
new group of stud-mounted uni 


(right), are said to make maker’s 
line “the most complete line of medi- 
um power silicon rectifiers yet avail- 
able commercially.” Now 22 different 
types in eight voltage ranges, all im- 
mediately available in production 
quantities —A utomatie Mfg. Div., 
General Instrument Corp., 65 Gou- 
verneur St., Newark 4, N. J. 


For more information circle 477 on inquiry ca: i. 


FIXED RESISTORS 





MINIATURE POWER RESISTOR 


New miniature precision silicon:- 
sealed ceramic shell type resistor pass- 
es humidity and salt-spray militaiy 
tests; is claimed to be “ideal for te:- 
minal board or printed circuit moun‘- 
ing.” Ceramic shell offers uniform 
outer dimensions and is unaffected ly 
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How to Control Heat in a Large Oven 








No. 4, of a series Showing the Broad Application Range of Fenwal Controls 





The oven is designed to dry 30 
yards of finished goods per minute at 
oven temperatures up to 400°F. The 
problem was to maintain the desired 
330°F in the oven. Here’s how this 
was accomplished — 

, The many electric heaters, which 
are distributed uniformly in the oven, 
provide a total heat input of about 
6¢ 000 watts and are divided into two 
searate control circuits. About one- 
third of the heaters are controlled by 
a <imple on-off controller of moderate 
sesitivity to maintain a basic heat 
level in the oven. The remaining 
heiters are operated by the Fenwal 
Series 560 Portable Temperature In- 
dicating Controller, an instrument of 
hich sensitivity and rugged construc- 
tion. The Series 560 provides the pro- 
portioned heat necessary for accurate 
control of the curing process. It also 
can be used for straight on-off con- | 
trol. Here’s the way the control set- | |. 
up works — in 

To maintain the desired 330°F in — 4 
the owe the on-off controller ” set THIS 600 CUBIC FOOT CURING OVEN, 
at 315°F, while the proportioning planned and installed by Atlas Textile 
controller is set at 330°F. So both | Machinery Co., Paterson, N. J. at the 
heater circuits are on during oven Gsell Textile Printing Corp. plant in New 


e * : : York, uses the Fenwal Series 560 Portable 
warm-up or when incoming fabric Temperature Indicating Controller to 


depresses the oven temperature below provide uniform drying conditions within 
315°F. Above 315°F, the on-off con- | 2 degrees of the set point. 

troller shuts off the heaters in its cir- 
cuit, and the process heat is obtained 
from the remaining heaters under the 
control of the Fenwal Series 560 
Controller. 

















durable instrument which is the first 
to combine all three major modes of 
indicating control — on-off, propor- 
tional and adjustable differential — 
sass : all functioning with high sensitivity at 
Integrated Sensitivity a Big ihe fis oa soil 

Advantage in The Series 560 — SERIES 560 INDICATOR CONTROLLER 
tn the Fenwal Series 560 Tempera- Proved Applications ae 


thermistor probe. 

ture Indicating Controller the su- Fenwal Sales Representatives and 
perior thermoelectric qualities of the Engineers have saved time, trouble 
revolutionary thermistor are used to and money in all types of plants and 
fullest advantage. The great resist- | laboratories by solving thousands of 
ance change of the thermistor in re- | temperature control and detection 
sponse to temperature change results problems. Fenwal THERMOSWITCH® 
in extreme sensitivity. It also enables units are controlling processes that 
th» use of asimple null balance bridge | involve liquids, gases and solids. 
circuit for increased stability. And it Put Fenwal’s vast reservoir of tech- 
permits the use of a standard electric nical know-how to work for you. 
ccnductor as a connecting wire — no | Chances are your problem has al- 
special wire is required. ready been met and mastered by 

These characteristics have been in- | Fenwal engineers. Write for Catalog 
tecrated by Fenwal into a rugged, No. 500 for complete information. 











FENWAL INCORPORATED 
368 Pleasant Street 
Ashland, Mass. 


Please send me your 
Catalog No. 500. Our specific prob- 
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CONTROLS TEMPERATURE . . . PRECISELY 


pre een ee ee 


ce oe cee eee cee coe cae cams cme oad) cms ys em come of 


& For more information circle 121 on inquiry card. 
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FOR PRECISION LABORATORY 
OR PRODUCTION TESTING 


1110-AB INCREMENTAL 
INDUCTANCE BRIDGE 


AND ACCESSORIES 
Accurate inductance measurement with or 
without superimposed D.C., for all types of 
iron core components. 

@ INDUCTANCE — 1 Millihenry to 1000 


jen’ 
e FREQUENCY — 20 to 10,000 Cycles 
@ ACCURACY — 1% to 1000 Cycle, 2% 


te 1OKE 
@ CONDUCTANCE — 1 Micromho to 1 
MHO 
© oe — 0.5 to 100 
@ SUPERIMPOSED D.C. — Up to 1 


Ampere 
@ DIRECT READING — For use by 
unskilled operators. 
ACCESSORIES AVAILABLE: 1140-A Null De- 
tector, 1210-A Null Detector — V.T.V.M., 1170 
D.C. Supply and 1180 A.C. Supply. 
INSTRUMENT DIVISION 


FREED 
ORMER CO., INC. 


1707 Weirfield St., Brooklyn (Ridgewood) 27, N.Y. 


For more information circle 122 on inquiry card. 


TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 








TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 











ba ALSO... 


HYDROSTATIC GAUGES 
FOR ALL PURPOSES 


PRESSURE « VACUUM ¢ DRAFT 
DEPTH & ABSOLUTE PRESSURE 
DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 


SEND FOR BULLETINS 
UEHLING INSTRUMENT CO. 


470 GETTY AVE., PATERSON,N. J. 


For more information circle 123 on inquiry card. 








NEW INSTRUMENTS 





abrasion and rough handling. Avail- 
able in values from 0.1 to 55,000 
ohms; tolerance 5% to 0.05%; exceeds 
MIL R-26B characteristic “G” specs. 
—Reon Resistor Corp., 117 Stanley 
Ave., Yonkers, N. Y. 


For more information circle 478 on inquiry card. 


PRECISION RESISTOR 


New “NS-6AV” subminiature en- 
capsulated precision resistor, designed 
to meet MIL R-93 Characteristic A, 
measures 0.150” dia, 3/8” long. A 
new method of mechanically attaching 
axial leads to winding form eliminates 
possibility of leads being pulled out 
during use; also allows for “a much 
greater winding area.” Values up to 
500,000 ohms; tolerance as close as 
0.01% .—Eastern Precision Resistor 
Corp. 677 Barbey St., Brooklyn, N. Y. 


For more information circle 479 on inquiry card. 


FINE-TOLERANCE RESISTORS 


New “Precise-Ohm AW and BW” 
resistors meet MIL-R-93A. “AW” is 
rated at 0.25 watt; “BW” at 0.5 
watt. Tolerances of 1%, 0.5%, 0.25% 
and 0.1% are standard; 0.05% and 


0.02% can be obtained. Both types 
are non-inductively wound. In applica- 
tions such as analog computers or 
bridge networks, these types can be 
matched to 0.02%.—Precision, Inv., 
730 Lyndale Ave. North, Minneapolis, 
Minn. 


For more information circle 480 on inquiry ca 


3-WATT RESISTORS 


New 3-watt axial-lead vitreou-- 
enameled resistor is available fron 
stock in resistance values from 1 -o 





a | 


7427 Or 
= Actual size 








10,000 ohms; is especially suited fr 
printed circuits, terminal board, aid 
point-to-point wiring applications. Al 
parts are “thermally balanced,” so s 
to expand and contract as a unit.-- 
Ohmite Mfg. Co., 3677 Howard S°., 
Skokie, Illinois. 


For more information circle 481 on inquiry cai. 


VOLTAGE-DIVIDING RESISTORS 





ROTARY-SECTOR VDR 


New rotary-sector voltage-dividing 
resistor, especially adapted to flight 
test, servo feedback and telemetering 


applications, is designed to withstand 
up to 40 lbs side load on its shaft 
while operating; is gasket and O-ring 
sealed against immersion to 15 psi; 
has dual element (4800 ohms each 
element); up to 2 watts dissipation 
per element; 110° active travel, 5° 
overtravel each end; resolution 1/17°. 
—Minco Engineering and Mfg., 801 
8th St., S.E., Minneapolis 14, Minn. 
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HIGH-PRECISION VDR 
New “Dipot” 2”-dia voltage-divid- 
ing resistor features linearity of 
0.005% (terminal), extended fre- 
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quency limits without phase shift, 
and other mechanical and electrical 
advantages. It makes use of a doubie 
Kelvin-Varley circuit (automatized 
to give a continuous precisely linear 
voltage division) and depends on 
matched resistors instead of a helical 
coil for linearity. It is available in a 
5- or 10-turn units.—Servonics, Inv., 
834 N. Henry St., Alexandria, Va. 
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PRECISION VDRs 


New “Ultra-precise” line, of volt- 
age-dividing resistors includes all 
sizes from %” to 3” OD. Bases are 


of aluminum alloy, gold-anodized per 
AN-QQ-A696a. Stainless steel clamp 
rings permit easy phasing and secu”e 
clamping of ganged units. Radial 
shaft play 0.0003” max; concentrici:y 
0.0003” T.I.R. Temperature rane 
—50°C to 125°C. Units have been 
built to operate for 50,000,000 cyc!es 
at 3000 rpm.—Precision Line, I1-., 
63 Main St., Maynard, Mass. 


For more information circle 484 on inquiry ce-d. 


WIRE-WOUND VDR 
New “X-500 Acepot” sub-miniati re 
voltage-dividing resistor operates in 
temperature range from —55°C to 
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OF CHALLENGES 


From the P-80 Shooting Star to missile 

star shooting, the past ten years of technological 
advancement presented many challenges to the 
Avionics industry and G. M. Giannini & Co., Inc. 


Now, with a wealth of engineering experience and 

increased production facilities, Giannini is looking 

forward—with confidence—to meeting a new 
decade of even more exacting challenges. INSTRUMENTS * CONTROLS 


@. M. GIANNINE & CO., INC. + PASADENA, CALIFORNIA 
For more informaticn circle 124 on inquiry card. 
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NEW INSTRUMENTS 





De , 
150°C; offers features, characteristics, 
and dependability of regular-size 
units. Resistance range 200 ohms to 
250,000 ohms 2%; Linearity 0.3%; 
size %”; weight % oz; available in 
threaded bushing, servo, flush tapped 
hole, or flange mountings and up to 
6-gang units.—Ace Electronics Asso- 
ciates, 103 Dover St., Somerville 44, 
Mass. 


For more information circle 485 on inquiry card. 


TRIMMING VDR 
New “Model 303-00 Miniature Trim- 


ming Potentiometer” is “big brother” 
of maker’s subminiature “300-00” but 


“bigness” is concentrated mainly in 
resistance capacities. It offers a 
broader range of resistance values— 


Laboratory: 10/30 standard taper 
thermocouple unit 


from 25,000 to 100,000 ohms. Dimen- 
sions: 0.75” square by 0.28” thick. 
Geared adjustment ratio assures ex- 
act wire-to-wire contact between re- 
sistance element and _ precious-metal 
slider. Any number of units can be 
stacked together.—Daystrom Pacific 
Corp., 3030 Nebraska Ave., Santa 
Monica, Calif. 
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TRIMMER VDR 


New “FilmPot” variable voltage- 
dividing resistor features “Nobl-Ohm” 
precious-metal film resistance el- 


Actual size 


5 fe “Sa 
( 71397 


ement; provides infinite resolution 
throughout 2844-turn adjustment- 
screw travel. Operating temperature 
range —57°C to 125°C. Linearity 5% 
for resistance values from 50 to 25,- 
000 ohms.—Components Div., Fair- 
child Controls Corp., 225 Park Ave., 
Hicksville, N. Y. 


For more information circle 487 on inquiry card. 


SEALED TRIMMING VDR 


New “Trimpot Model 230” sealed 
trimming voltage-dividing resistor is 
designed to meet or exceed military 


7609 


humidity Specs; will operate at 135°C 
and dissipate 0.4 watt at 50°C. It is 
screwdriver-adjusted over 25 turns; 
has self-locking shaft.—Bourns Lab- 
oratories, 6185 Magnolia Ave., Rive 
side, Calif. 
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CAPACITORS 


TANTALUM CAPACITORS 


New “Series TW Ohmite Tan-( 
Mite” subminiature capacitors fer 
transistorized equipment are mor: 
stable, have greater capacitance in 
given size, and are usable over 
wider temperature range than alumi- 
num electrolytic capacitors——Ohmi 
Mfg. Co., 3625 Howard St., Skoki., 
Till. 


For more information circle 489 on inquiry ca 


POLYSTYRENE CAPACITORS 


New line of polystyrene dielectr ¢ 
capacitors includes fixed and adjus - 
able value types encased in metil 








EQUIPMENT LASTS LONGER 
. . . PERFORMS BETTER .. . 


when the 





Standard assemblies — base or 


noble metals 


New—Improved “MAGNE-KUPLE” 
for surface temperatures 
New— “CLIP-ON” 


for tubing temperatures 


> 

















Vv 


elements with new 


Thermo-ProductsCo., Inc. 
3470 No. Palmer St. 
Milwaukee 12, Wisconsin 





v 


Reduce time — costs of welding t/c 


AUTOMATIC BUTT-WELDER 


thermocouple 


i 











For more information circle 125 on inquiry card. 


aa Tre 





Page 1634—Instruments & Automation—Vol. 29 


ARIDIFIER 


SCRUBS, CLEANS AND DRIES 
On Air and Gas Lines 


LASTS LONGER because... 

The Aridifier’s patented centrifugal-baffle 
action traps 92% of all dirt, oil, scale and 
water in gas or compressed air... and 
drains off these troublemakers before they 
can damage tools and equipment. 
PERFORMS BETTER because... 

The Aridifier protects tools against the 
freezing, fouling, caking and corrosion 
caused by dirt and foreign matter .. . as- 
sures the clean, dry air and gas that mean 
better spray work, painting, lacquering, 
sand blasting, air cleaning, and simila 
operations. 

Easily installed, the Aridifier maintains itself. 1° 
models. Capacity range; 7 CFM to 17,000 CFV 


Learn HOW the Aridifier /, 
scrubs with a patented cen- | 
trifugal-baffle action. 


Write for This Catalog 


ENGINEERING CO. 


4921 W. Lawrence Ave., Chicago 30, !''. 


For more information circle 126 on inquiry card. 








“hath-tub” type cans, designed prin- 
cipally for computer field. Adjusta- 
ble-value type (left) has added ad- 
vantage of a fixed value which can be 
adjusted plus or minus 14%% even 
after capacitor has been installed in 
circuit. This is accomplished by means 


ELECTRONIC 


of an Allen head set screw. Availa- 
ble in capacitance range from 0.5 
to 10 microfarads; 100, 200 or 400 
vde; normal tolerance 1% of nominal 
value.—Condenser Products Co., 140 
Hamilton St., New Haven, Conn. 


For more information circie 490 on inquiry card. 


COMPONENTS 





PULSE TRANSFORMER KIT 


New “P 10 H” pulse transformer 
k. designed especially for transistor 
ci cuit design contains ten different 


p ag-in types affording a wide selec- 
tion of ratio and open circuit induct- 
ance. Pulse widths from less than 0.2 
usee to more than 100 usec.—Poly- 
piase Instrument Co., 701 Haverford 
R/., Bryn Mawr, Pa. 


nore information circle 491 on inquiry card. 


BEACON CAVITY OSCILLATOR 


New “Model 193 Rocket Tube Cav- 
ity Oscillator” features small size 
(5%” L) and light weight, whence 


suitability for aircraft, guided missile 
and beacon applications. It employs 
Sylvania UHF planar triode; has a 
single control for tuning; utilizes 
fixed feedback; is available for fre- 
quencies from 2500 to 4000 Me, with 
a tuning range of 200 Mc.—Amerac, 
Inc., 116 Topsfield Road, Wenham, 
Mass. 


For more information circle 492 on inquiry card. 





PULSE TRANSFORMERS 


New complete 
line of miniature : 
and subminiature ce 
pulse transform- z 
ers features ex- 
tremely fast rise 
times and excep- 
tionally high 
duty cycles. Some 
of them have 
been operated at 
repetition rates 
of 5 to 6 Mc and 7940 

it is possible to obtain up to 40% duty 
cycle without backswing. Typical ex- 
amples (left to right): “Type 22136” 
blocking oscillator and coupling trans- 
former, plug-in and encapsulated mod- 
els, each weighing % oz; and two 
coupling transformers, “Types 22127 
and 22128,” each weighing % oz.— 
Allen B. Du Mont Labs., Inc., 760 
Bloomfield Ave., Clifton, N. J. 
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PULSE TRANSFORMERS 


New subminiature pulse transform- 
ers meet all the performance require- 
ments of so-called “miniature” series 
widely used in computers and mili- 
tary electronics at no increase in cost 


yas 


kk-one inck—a} 





cleaned and back at work — patie 


=~ 


in 5 minutes 


acon 


The Waukee FLO-METER can be cleaned 
and back in operation in five minutes or 
less! Saves time and money. 


Inherent accuracy of the FLO-METER is 
protected by Waukee’s design for fast, 
easy cleaning. No tools are needed. Pro- 
duction interruption at a minimum. 


The Waukee FLO-METER also features: 
built-in Control Valves, panel mounting, 
simple piping, large 6” and 9” scales for 
ease of reading. Capacities 3 CFH to 
10,000 CFH. 

Complete information in Bulletin 203. Write 


for it. Waukee Engineering Company, 5137 
North 35th Street, Milwaukee 9, Wisconsin. 
For measuring: air — ammonia — dissociated ammonia 
— argon — butane — city gas — endothermic cracked 
— exothermic cracked — forming gas — helium — hy- 
drogen — natural gas — nitrogen — oxygen — propane. 


Se 
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SERIES 1400 


L/QUID DEPTH 3 
GAUGES 


ACCURATE and 
EASY TO INSTALL 


Available in 4 Models, Petrometer Series 
1400 Tank Gauges operate on the sound 
principle of hydrostatic pressure. No 
moving parts, no expensive electrical 

or electronic equipment. Large vertical 

scale gives accurate, easy-to-see read- 
ing. And construction features make 
installation easy. 


For complete 
information send for 
Bulletin 6004 








FLO-METERS * AIR-GAS MIXORS 
INDUSTRIAL WASHING MACHINES 


CORPORATION 
43-22 TENTH ST., LONG ISLAND CITY 1, N. Y. 


For more information circle 127 on inquiry card. 
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NEW INSTRUMENTS 


over larger types; are furnished in 
single- and double-ended construc- 
tions, for use with printed wiring 
boards and conventional assemblies, 
respectively—Sprague Electric Co., 
401 Marshall St., North Adams, 
Mass. 

For more information circle 494 on inquiry card. 


CERAMIC MOUNT FOR 
SILICON POWER RECTIFIERS 


New compact ceramic mount im- 
proves performance of silicon power 
rectifiers; electrically insulates recti- 
fier so as to permit its use at high 
potentials above ground. Heat conduc- 
tion is several times more efficient 
than with conventional mounting 
methods. Mounts can be_ supplied 
threaded to accept any standard semi- 
conductor power diode.—Ceramic 
Sales, Raytheon Mfg. Co., Waltham 
54, Mass. 

For more init*fMmation circle 495 on inquiry card. 


COAXIAL POWER PAD 


New “Model 528” is rated 30 watt, 
34.8 db, de to 600 Me, 50-ohm imped- 





ance type-N connectors, used to ex- 
tend 10-mw _ frequency sensitivity 
range of commercial powermeters 
to 30w. Power sensitivity (change of 
attenuation) is less than 0.1 db/w.— 
Weinschel Engrg. & Mfg. Corp., 
10503 Metropolitan Ave., Kensington, 
Md. 


For more information circle 496 on inquiry card. 


MULTI-TAPPED DELAY LINES 


New custom built, hermetically- 
sealed, multi-tapped delay lines 
utilize a metal case 5” long x 2%” 


x &, 


wide x 1” high. Obtainable internal 
electrical characteristics are said to 
be “unlimited.” A typical line can be 
obtained with a delay time of 5 usec 
tapped at 0.25, with a characteristic 
impedance of 500 ohms.—PCA Elec- 
tronics Inc., 2180 Colorado Ave., 
Santa Monica, Calif. 


combines high reliability design fea- 
tures of maker’s “5-Star line” with 
special design characteristics of 
maker’s standard computer tubes; has 
same electrical ratings as the “5965” 
and in addition must pass high reli- 
ability tests for stability, survival, 
heater-cycling, shock and fatigue. It 
has an altitute rating of 60,000 ft and 
withstands impact acceleration of 450 
G and vibrational acceleration of 2.5 
G—Tube Dep’t, General Electric C»., 
Schenectady 5, N. Y. 
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ELECTROMECHANICAL 
COMPONENTS 


SLIP-RING BRUSH 


New slip-ring brush has shown |:‘e 
better than 100 million revolutio.s 
at low electrical noise level; coi- 
prises a self-contained spring avd 





papi nk 46s te” Se be Fe ee ) 
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MEDIUM-MU TRIODE 


New “6829” 9-pin miniature me- 
dium-mu twin triode for airborne com- 
puters is first of a new line which 








illustrated 
bulletin 


How you Can Save Time Measuring 
Surface Temperatures in Your 
Plant with 


ALNOR PYROCONS 


Sapphire Wire Guide 
Outwears Steel 14 to 1 
and is Still in use at 
AMERICAN MACHINE 
AND FOUNDRY 
COMPANY 


The sapphire insert wire guide 
shown here is from a stator 
winding device at American 
Machine and Foundry Company 
in Greenwich, Connecticut. 


3 Times Actual Size 
Wire Size . .007 } 
Orifice . ; .013 








Spectacular Performance 
“Sapphire has given us a fine 
solution to our problem", says 
our customer. “With the rec- 
tangular sapphire insert, one 
nozzle has passed 41,000 
yards of wire and is still oper- 
ating. Previous to sapphire in- 
serts the longest nozzle’ wear 
was 3,000 yards of wire, with 
a steel nozzle treated to surface 
hardness of 72 Rockwell C." 

& 
Send us your friction and wear 
problems for analysis by our 
engineering staff—no charge 
of course. Write also for bro- 
chure of A. M. Gatti Sapphire 
Products. e 


“Precision Sapphire Products 
Miniature Sub-Assemblies” 


peeninmennet Sapphire 
Pcie annmaegiontl The Alnor Pyrocon combines laboratory precision with pro- 
duction tool ruggedness to give you fast, accurate answers to 
all surface temperature problems. It takes just 3 seconds to 
give you the temperature of any surface. . .regardless of shape 
or material. ..revolving or stationary. And the heavy, shock- 
resisting movement is housed in a balanced unit that’s com- 


pact, easy to handle. 


@ Resistance to 
from wire friction. 
@ Smoothness—did not , 
damage or remove the 
baked-on enamel wire 
insulation. Sapphire is 

a homogeneous, single 
crystal. Surfaces are free 
from ‘grain’ where 
wear can start. Freedom 
from grain also allows 
the smooth finish nec- 
essary to protect wire 
insulation. 


wear 








Mail this ad with your busi- 
ness letterhead to Illinois 
Testing Laboratories, Inc., 
Room 518, 420 N. LaSalle St., 
Chicago 10, Ill. 











\ wane 
ee ss 
>aurele m. gatti— 
Se ince. 
Main Office and Factories—526 Tindull Ave., Trenton, N. J. 
Manufacturing Subsidiary—Guayama, Puerto Rico 
For more information circle 128 on inquiry card. 
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This digital system provides: 


Magnetic tape data storage 


Quick-Look with timing 


Accurate detail data plotting 


Automatic programming 


Digital tapes compatible 
with your computer 


Write for Bulletin R-1047-30 


Personnel 
Inquiries 
Invited 


=.) DIGITAL COMPUTER 
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Melbourne, Fla. 
Orlando, Fla. 








Electronics * Avionics ¢ Instrumentation 
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A. D. JONES OPTICAL WORKS 


2400 MASSACHUSETTS AVENUE 


CAMBRIDGE 40 


MASSACHUSETTS 


TRowbridge 6-3368 — 3369 


A LIST OF MATERIALS WE FABRICATE 
USED IN OPTICS AND ELECTRONICS 


SAWING GRINDING 


ALUM 

ALUMINA 

ALUMINUM 
ANTHRACENE 
ARSENIC TRISULPHIDE 
BARIUM TITINATE 


CARBORUNDUM 

CERAMIC 

COPPER 

*CORNING 707 
*CORNING 7052 

FERRITE 

FERROX 
**FLUORIDE, CALCIUM 
**FLUORIDE, LITHIUM 


*Carried in stock 
“*Purchased for orders 


POLISHING DRILLING 


GERMANIUM 
INDIUM ANTIMONITE 
INDOX 
MELAMINE FIBER GLASS 
MICA, SYNTHETIC 
POTASSIUM BROMIDE 
*PYREX 
*QUARTZ, CRYSTAL 
Mal FUSED 
**SAPPHIR 
**SODIUM CHLORIDE 
**STEEL 
STRONTIUM TITINATE 
TITANIUM DIOXIDE 
*VYCOR 
*X-RAY LEAD GLASS 
ALL TYPES KNOWN 
GLASS 
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COLD CATHODE 
HIGH VACUUM MEASUREMENT 





These unique features make the Model VII 
outstanding for severe industrial use: 
e Can be exposed to air without damage 
e Wide range: 1 mm. to 107 mm. 
e Independent measurements on 2 gauges if desired 
e Highly stable operation 
e Simplified construction for easy cleaning 
e All high-voltage connections fully enclosed 


George E. Fredericks Co. 


BETHAYRES ° PENNSYLVANIA 


For more information circle 132 on inquiry card. 
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MINIATURIZATION Sieeeeessrreses: 
wire which contacts slip-ring over : 


sector of about 180°. (Other tests 


From Pilot Plant to Process | are now in progress in which a sector 
| of 80° is contacted.)—The J. M. N: 
Co., 107 Elm St., Hartford 1, Con.). 
4 “BANTAM” 500 SERIES For more information circle 499 on inquiry ca 
Throttling “Bantam” Diaphragm Control 
Valves for all standard control valve uses, | HOOK-UP WIRES 
Cv of 0.6 and below, up to 1000 psi and PP ” . 
500°F, characterized, pt rs 316 ; New Permacode hook-up wire., 
stainless steel and teflon only wetted sur- insulated with extruded du Pont Te 
faces, low in hysteresis, size and weight, lon suitable for continuous operatic 
a modern design of control valve. 2000 | up to 210°C, are available in fiftec. 
series ‘‘Bantam” Control Valves available | solid colors and any combination 
for on-off service. | two, three or four colors. Insulatin» 
material comes in both solid ar 
Pi ; | striped colors; provides inherent ° 
— A permanent coding, a significant a.- 
vance in striping technique. Availab » 
in nominal 0.010” or 0.015” wa | 
For use in such systems as aircraft thicknesses; meet MIL-W-16878/., 
or marine applications where : | types E and EE.—Revere Corp. 
weight is a factor, these connec- @ — he | America, Wallingford, Conn. 
tors replace standard flanges. b B | For more information circle 500 on inquiry ca 
Available in various materials, in i ee 
male or female socket or butt ; ANGLE SOCKET 
papi e igl tiated | New angle socket provides f° 
4 “DEMI" PACKLESS VALVES mounting tubes in units where the 
For services when packing is a problem, mani- is limited height, and for maintenan: ° 


folding of small valves in one unit, these low 
cost valves have a great popularity. For services 
up to 1500 psi and 500°F., screw, toggle, or 
diaphragm operated, the “Demi” line is ideal 
for panel mounting up to five valves in one 
block. 


Sept. 17-21, 1956 


TUBE AND PIPE CONNECTORS » 


iseum, 


* 


, New York:Gol 


7725 


WHIFFLETREE OPERATOR » | and servicing accessibility where cir- ares 

Two valves operated simultaneously by a cuit boards are plugged vertically i: boa 
one operator. Valves may be globe or to larger units or terminal strips; : 

three-way and have a multitude of = features extreme structural rigidity; gee: 

piping arrangements for mixing and i + ho tumk eek ot ‘ti ~<a solic 

routing applications. cannot be bent out of position or torn al x 

; from circuit board.—Cleveland Meti:! = 

| Sa A Specialties, 1783 East 21st St., Clev:- aa 


¢ MANUAL RESET copter, bacco by 1 
Wherever control air on dangerous or toxic | For more information circle 501 on inquiry ca and 
rocess flows must be blocked for safety, | bon 

air failure until manually reset, ena SHIELDED COIL FORM delp 

valves insure against disaster. Standard i New “LS-12” F 
sizes 4" and 4” I.P.S. shielded eco 

form for printe:! 

circuits has i 

%” eube plate: 

brass housing, 

inside which is 

coil form with an 

internally adjus' 

able powdered iron core, tunab!- 
from top or bottom. Unit mounts F 


and below, G. W. Dahl Company, Inc. dia- two tabs that can be inserted throug’ 


phragm operators on these valves provide : A a printed circuit board and can |» 
simple, sure automatic operation. Each ap- dip-soldered from one side of boar! 
plication must submit full flow information. to complete installation. Equipp 

with two to six terminals, it covers 

wide range of applications from sin- 
ple RF for use with convention: 

vacuum-tube circuitry to IF tran: 
former using transistors. Units a» 
available as forms alone or wour: 
to customer specs.—Cambridge The 

mionie Corporation, 445 Concord Av 

nue, Cambridge 38, Mass. 


For more information circle 502 on inquiry ca: i. 
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SAUNDERS VALVES — AIR OPERATED » 


Plastic valves, 2’’ and below, metal valves 1” 
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See Your Packless” Demi” Values assembled aud tested, Gooths 411-412 
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BATTERY CLIPS 


Two new silver-plated phosphor- 
bronze battery clips for use with 
transistorized circuitry are said to 


combine a number of characteristics 

not heretofore found in such elips; 

lock simply, yet stand up and remain 

secure under extremely rough han- 
ng; feature positive low-resistance 
itact. Silver plating resists corro- 

sion even under battery leakage.— 
mbridge Thermionic Corp., Cam- 
dge, Mass. 


nore information circle 503 on inquiry card. 


SPAGHETTI TUBING 


New spaghetti tubing made from 
T-flon can be made in various colors 
f.: identification; has good dielectric 


strength (500 to 1000 volts/mil) ; 
lowest dielectric constant (2.0) and 
dissipation factor (0.0002) of any 
solid dielectric; no change of electric- 
al properties with temperature 
(—100°C to 250°C) or frequency 
(60 eps to 100 Mc); is not affected 
by moisture. Available in many sizes 
and styles —Pennsylvania Fluorocar- 
bon Co., Ine., 1115 N. 38th St., Phila- 
delphia 4, Pa. 


more information circle 504 on inquiry card. 


SWITCHES 
LIMIT SWITCH 


New “Klixon KX4 Hermetically 
Sealed Sine Switch” is a snap-action 
limit switch designed for use in in- 





istrial controls, aircraft, and other 
pplications requiring complete oper- 
tional freedom from all environ- 








W&T 
ABSOLUTE C 7 
PRESSURE Ss © ABSOLUTE 


PRESSURE 


MILLIMETERS OF MERCURY 


SERIAL NO. MODEL NO. 
3eee8 P.) Fa 160 


WALLACE & TIERNAN 
OELLEVILLE, NEw ERSEY 


Measures pressure from 
y4ilome.\:}-10) 80) 4; 
to Atmospheric 


ABSOLUTE PRESSURE INDICATOR 


... For Precise Vacuum Work 
Accuracy: 1/300 of full scale 
Sensitivity: 1/500 in all ranges 
Ranges: 0-50mmHg. 0-100mm Hg. 
0-200mm Hg. 0-410mm Hg. 
0-800mm Hg. 390-800mm Hg. 
Dial Sizes: 234” or 6” diameter for all ranges 
Write for Publication No. TP-28-A 


WALLACE & TIERNAN INCORPORATED . 
25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 


In Canada, Wallace & Tiernan, Ltd. — Toronto A-108 











HOW TO DETECT 
3 PARTS CHLORINE 
IN A MILLION PARTS AIR 





New W&T Solvay Chlorine Detector* 


detects as little as 3 p.p.m. 
chlorine in a continuous air-stream 
sample. Automatically sets off 
alarm at higher concentrations. 


Write for Publication 50.118 


WALLACE & TIERNAN 


INCORPORATED 
25 MAIN ST., BELLEVILLE 9, N. J. 





*Manufactured under patent license from Solvay Process Div., Allied Chemical & Dye Corp. 
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NEW INSTRUMENTS 





mental conditions. Metal diaphragm 
and special epoxy embedment tech- 
nique insures complete seal even at 
high altitudes. Operation is unaf- 
fected by shock as high as 200 G and 
vibration of 40 G, 0-500 cps.—Spencer 
Thermostat Div., Metals & Controls 
Corp., 34 Forest St., Attleboro, Mass. 


For more information circle 505 on inquiry card. 


SUBMINIATURE SWITCHES 


New “BM-12,000 

Series” submini- 

ature snap-action 

switches combines 

extremely small size 

with high current- 

carrying capacity 

(10 amp at 115 or 230 vac or 28 vde 

inductive load); will operate in tem- 

peratures as high as 350° F and as 

low as —100°F in controlled atmos- 

phere; have.four terminals for wir- 

ing deuble.eircuits where required; 

can be adapted to any present type 

of actuator.—Acro Mfg. Co., Colum- 
bus 16, Ohio. 


For more information c 


MOMENTARY-CONTACT SWITCH 


New momentary contact toggle 
switch is available in two models, 
rated for 6 amp at 125 v or 3 amp at 
250 v. “Model 13” is normally-off 
trigger-on; “Model 14” is normally-on 


ircle 506 on inquiry card. 


trigger-off. Both are available with 
screw terminals, lead wires, or solder- 
ing lugs.—McGill Mfg. Co., Electrical 
Div., Valparaiso, Ind. 


For more information circle 507 on inauiry card. 


LIMIT OR S&S SWITCH 


New “S35-00” simultaneous-action 
dp-dt basic switch utilizes unique 
“stored-energy” principle to provide 


simultaneous action of both poles. 
Switch functions include limiting, 
starting & stopping, reversing, etc. 
—Cherry Electrical Products Corp., 
1658 Deerfield Rd., Highland Park, 
Ill. 


For more information circle 508 on inquiry card. 


ROTARY MULTIPOLE SWITCH 


New ‘‘Type 
HT” rotary mul- 
tipole switch has 
16 contact posi- 
tions per section, 
twice as many 
contact positions 
per pole as pre- 
vious switches of 
enclosed _ type: 
is designed for 
tap, transfer and selector service re- 
quiring interrupting rating up 
5 amp at 125 vac. Make and break o/ 
switching action is fully enclose: 
within molded phenolic structure oi 
each section. Switch will carry 1) 
amp at 125 vac. Required panel area 
is 3” x 3”.—Electro Switch Corp 
Weymouth 88, Mass. 


For more information circle 509 on inquiry car 


RELAYS 
SUBMINIATURE RELAY 


New two-pole hermetically-seale:: 
subminiature relay featuring positive 
adjustment of contact and plunger 
travel features new design eliminat 
ing so-called blind assembly “for th: 
first time in production of relays. 
Final adjustment of contact ani 
plunger travel after enclosing can ha: 
been put into place is accomplished by 
use of a tiny screw-like attachment 








accurate 
pressure 
measurement 
at 600° F 


CEC 4-316 PRESSURE PICKUP 


Newest of CEC’s “4-300” 
pressure pickups, the 
4-316 provides accurate, 
dependable operation at 
the elevated temperatures 
of jet and rocket research 
and supersonic flight 
testing. It employs the un- 
bonded-strain-gage princi- 
pal with special internal 
construction that ensures 
hundreds of hours of ac- 
curate service at ambient 
temperatures as high as 
600°F— the highest oper- 
ating range of any stand- 
ard pressure pickup on 
the market today. 


0-20 ke 


1% f.s. 


Consolidated Electrodynamics 


CORPORATION 


formerly Consolidated Engineering Corporation 
ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 
300 North Sierra Madre Villa, Pasadena, California 


For more information circle 135 on inquiry card. 


PRESSURE RANGES... gage and differ- 
ential from 15 to 150 psi 
COMPENSATED TEMPERATURE RANGE... 
+ 75°F to 600°F (operable from 
—100°F to 650°F without damage) 
SENSITIVITY ...20 mv f.s. (+10 mv 
f.s. for differential units) 
EXCITATION. ..5 v d-c or a-c rms @ 


LINEARITY AND HYSTERESIS . . . less than 


INPUT/OUTPUT IMPEDANCE .. . 350 ohms 
CABLING ... 30” insulated, coded, 4- 
conductor, permanent cable. 

SIZE... 2” dia., 34” length, nominal 
Complete calibration certificate with 


every unit. Send for Pickup Bulletin 
CEC 1568—X10. 








coatings. 








invites your attendance 
at two exhibits 


August in Los Angeles 


WESCON SHOW 


September in New York 
ISA SHOW 


OCLI'S display of coatings will include 
DICHROICS 
MULTI-LAYER ANTI-REFLECTION 
95% REFLECTANCE FRONT-SURFACE 
ELECTRICALLY CONDUCTING 


OCLI'S exhibit booths will be staffed by personnel 
qualified to discuss your problems in difficult or unusual 


Main Office and Plant 
1035 Sebastopol Road 
SANTA ROSA, CALIFORNIA 


Manufacturing Branch: Orange, California 
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Instrument Air Compressors 
rer only clean air, free from 





DISCHARGE 
PORT 











a 
ay HARGE 


DISCHARGE | 
PORT 








No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 

No valves, pistons, or vanes: 
Non-pulsating pressure. 
Original performance constant 


You can dispense with oil filters and dust filters when 
you install ®Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding over a long pump life. 
vanes, or other enemies of long life and constant perform- 2 
ance complicate a Nash. No aftercoolers are needed. You Low maintenance cost. 
will find it profitable to investigate these pumps, now. PTI TM 


NAS ENGINEERING COMPANY 
370 WILSON, SO. NORWALK, CONN. 
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NEW INSTRUMENTS 





which extends outside can from end 
of relay, making possible final adjust- 
ment from outside. Contact rating 2 
amp resistive load at 28 vde or 115 
vac.—Specialty Control Dep’t, Gen- 
eral Electric Co., Schenectady 5, N. Y. 


For more information circle 510 on inquiry card. 


PLATE CIRCUIT RELAY 


New “Amrecon Model DOSY” has 
twin coils which increase its magnetic 


WIPING-ACTION RELAY 


New “Type 100- 
D,” combining a 
complete wiping ac- 
tion with sensitivity 
as low as 5 milli- 
watts per contaot, 
has ‘‘extremely 
long operating life 
rated well into the 
millions.” Contact 
rating 1 amp induc- 
tive or 5 amp resis- 
tive. Available coil 
resistance up to 
30,000 ohms.—Hedin 
Tele-TechnicalCorp., 
87 Dorsa Ave., Liv- 
ingston, N. J. 


from 5 to 500 cps.—The Liquidometer 
Corp., Skillman Ave. at 36th St., Long 
Associates, Teterboro, N. J. 

For more information circle 513 on inquiry car 


HIGH-SPEED RELAY 


New ‘‘High.- 
Speed Syncro- 

_ verter Relay,”’ 
designed for com- 
plete reliability in 

m™ dry-circuit an 
~ low-power appli 
cations, is opera- 
tionally unaffect 
ed during shoc! 
of 30 G and vi. 
bration (10-5 
cps) of 10 G 


e inforr 


MAG-AMP RELAY 


efficiency (sensitivity). At 115 vac or 
32 vde noninductive load, contact rat- 
ing is 15 amp. Two dp-dt and two sp- 
dt types—Ohmite Mfg. Co., 3686 
Howard St., Skokie, Ill. 
For more information circle 511 


ation circle 512 on inquiry card. Temperatur 
range —55°C t 
100°C; contac 
ratings up to 2 
v 200 ma; pull 
in time (includ 
ing bounce) a 

low as 200 usec.—The Bristol Compa 

ny, Waterbury 20, Conn. 


For more information circle 514 on inquiry carc 


MOTORS, etc. 
HAND GENERATOR 


New “Mark VII” hand generato: 
guaranteed to last at least four time: 
longer than previous models, meet 


= New “Model B- 
250-1” miniature 
magnetic ampli- 
fier relay weighs 
6 oz; has a sen- 
sisitivity of 80 
microwatts for 
a 0-5,000-ohm 
source (100 uw 
for a 15,000-ohm 
source) ; operates 
at temperatures 
from —55°C to 
100°C and at vib- 
ration of 10 G 











STOP using DIRT— 
as part of your assembly 


NEW MODEL 10 STERILSHIELD CABINET 


This dust free work bench is a single, 
highly portable, self-contained unit for 
labs, small assembly operations, or field 
use. Write now: 


THE BAKER COMPANY, INC. 
Maplewood, Maine 


“If it has a Bearing on Bearings” 








FREE 


ILLUSTRATED 
BULLETIN 


How you can save time by 
measuring air velocities with an 


ALNOR VELOMETER 








Developed to facilitate quick and easy determination of air 
velocities, the Alnor Vel fer is a Pp ision instru- 
ment that provides instantaneous, direct readings in feet per 
minute, without timing, calculations or reference to conversion 
tables. Guaranteed accurate, in ranges from 20 f.p.m. to as 
high as 24,000 f.p.m. Also available with metric or miles- 
per-hour calibrations. 








Tear out this ad and mail it 
with your business letterhead 
to Illinois Testing Laborato- 
ries, Inc., Room 518, 420 N. 
LaSalle St., Chicago 10, Ill. 











For more information circle 137 on inquiry card. 
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bac 
sigl 
sele 
smé 


SPACE 
MAN... 


witha 
Brief Case 


Science has a new kind of space man these days. He 
carries a brief case. 

His mission is as new, as exciting and as challeng- 
ing as a trip to the moon. In many cases you'll find 
1im on the team at Remington Rand Univac®, one 
if the engineers or technicians who have given 
JINIVAC the title, 


“First in Electronic Computing Systems” 


Sutures at UNIVAC are as unlimited as the space 
above. In fact, new facilities and fresh working con- 
ditions are being born each day at Remington Rand 
JInivac which means that new members are needed 
or the Univac team. This is your chance to estab- 
lish the career every man wants. Write today. 


IMMEDIATE OPENINGS FOR: 


At South Norwalk we have immediate openings for 
Mechanical and Electro-Mechanical Engineers with a 
bachelor’s degree in Engineering. Extensive mechanical de- 
sign background may substitute for some college. Men 
selected will do basic preliminary design and layout of 
small mechanisms. Work will require the development of 
original ideas and the abilit vy to apply logical analysis to 
design problems. 








Send Complete Resume to — 


Stemington. Fland. Univac. 


DIVISION OF SPERRY RAND CORPORATION 


Attention Mr. A. L. Crable 
Wilson Avenue ¢ South Norwalk, Connecticut 


® Registered in U.S, Patent Office 








The BICHROMATOR® Infrared Analyzer 


Designed for Continuous Gas and Liquid 
Analysis Under Plant Conditions 


Here is the first industrial infrared 
analyzer based on the proven principles 
of laboratory spectrometers and used 
for continuous monitoring and control 
of chemical processes. The Bichroma- 
tor Analyzer is a two wave length, 
dispersion-type instrument, applying 
base-line density principles of the infra- 
red laboratory to continuous process 
analysis. 

It is an extremely stable and rugged 
instrument with no moving optical 
parts. The simple radiation null prin- 
ciple and closed loop servo system in- 
sure rapid response, virtual freedom 
from source or line current variation, 
or changes in amplifier linearity. This 
photometric system allows full-scale 
recorder operation with as little as 3% 
change in transmission. 

The Bichromator Analyzer continu- 
ously measures the concentration of 
one component in an industrial sample. 
It is set on two wave length intervals; 
one, unique to the sample being ana- 
lyzed (the component of interest), the 
other at a reference wave length where 
the sample does not absorb radiation. 
The energy difference at the two wave 
lengths is proportional to the concen- 
tration of the component of interest 
and can be converted to a measure of 
the concentration. 

Thousands of laboratory infrared 
spectrometers now in use attest to the 
accuracy and stability inherent in the 


design of the dispersion instrument. 
Furthermore, the performance of the 
Bichromator Analyzer can be predicted 
from laboratory spectrometer data and 
tied to present laboratory control pro- 
cedures, 


- + Check these features - 


1 Sample cell in separately purgeable 
compartment outside main instrument 
for ease of checking without exposing 
instrument proper to plant atmosphere. 


2 Built-in test circuit for rapid, simple 
instrument checks in hazardous areas 
without need for tools or test equip- 
ment. 

3 Electronics system features unitized 
construction with functional subassem- 
blies for simplified servicing. 

4 Special by-pass liquid sampling 
cells designed to give fast response 
and eliminate sampling lag. 

5 Handles unstable or corrosive gases 
and liquids. 

6 Handles hot or cold samples. 

7 Interchangeable dispersion units, 
factory pre-set, for each specific con- 
trol problem. 

8 Field conversion to a new problem 
is possible. 


Perkin- Elmer CORPORATION 


Norwalk, Connecticut 


For more information circle 139 on inquiry card. 
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NEW INSTRUMENTS 





requirements of Amendment 2 of 
MIL-G-11994 (Sig. C); can withstand 
a maximum of 200,000 operations. At 
200 rpm, it produces 20 cps ac at 1.75 
watts, open circuit voltage of 95 mini- 
mum. It weighs less than 28 oz and 
is mechanically and electrically in- 
terchangeable with other types o! 
hand generators.—Holtzer-Cabot Tel. 
phone Equipment Div., Nationa 
Pneumatic Co., Inc., 125 Amory St 
Boston 19, Mass. 


For more information circle 515 on inquiry car 


SHORT SERVOMOTOR 


New “Type 2V 
3362”, servomotoi 
believed to be “by fa: 
the shortest serv: 
ever made,” is exact 
ly half the bulk of : 
1”L x 1”OD size-1( 
servo, but it has one 
third the torque an 
half the rotor inerti: 
mar of size 10. Since torqu: 
and rotor inertia factors approxi 
mately offset each other and remain 
ing characteristics of both motors ar 
basically similar, smaller motor i 
“virtually as powerful as a size-l' 
servo.”—John Oster Mfg. Co., Avion 
ic Div., Racine, Wis. 

For more information circle 516 on inquiry card 


SERVOMECHANISM 


New ‘‘Powe1 

Transducer’’ is 

said to translate 

lateral force to di- 

rection and speed 

regulation with 

200-to-1 mechani- 

cal power ampli- 

fication; is availa- 

ble in a variety of 

FHP sizes with a 

wide selection of 

gear-train assem- 

blies whereby di- 

rection and speed 

of servo can be 

controlled in proportion to displace- 

ment of input shaft.—Cedar Engi- 

neering, Inc., 5806 W. 36th Street, 
Minneapolis 16, Minn. 


For more information circle 517 on inquiry card. 


“DIME SIZE” SERVO UNITS 


New size 8 servomotor and motor- 
driven induction generator, smallest 
ever produced for practical applica- 
tion, exhibit characteristics compara- 
ble to size 9 models which up to now 


Actual size 


See ett. 
1 











have found wide application as the 
smallest servo units available. New 
control motor, for example, is 40% 
lighter and 10% smaller in diameter 
than size 9. An all-transistor amplifier 
has also been developed to power 
servo combination as a miniature 
package. When required, maker will 
also furnish a converter to drive a 
counter for analog-to-digital conver- 
sion.—Transicoil Corp., Worcester, 
PGs 


r more information circle 518 on inquiry card. 


HYSTERESIS CLUTCH 


New hysteresis clutch provides 
naximal torque with a minimal con- 
rol power for applications requiring 


7603 


roportional torque control. Gener- 
ited torque is 140 oz-in with input 
ower of 65 ma at 28 vde. Approx. 
limensions 35%” OD x 44%4”L.—Amer- 
can Electronics, Inc., 655 West Wash- 
ngton Blvd., Los Angeles 15, Calif. 


r more information circle 519 on inquiry card. 


MECHANICAL 
COMPONENTS 


MIL SPEC KNOBS 


New complete line of military spec 
knobs, added to maker’s “Blue Chip” 
‘components, are molded of Tenite II 
LP349 Type 2, class MS) in black 
matte finish. Anodized aluminum in- 
ert of 17ST4, finished ANOQA696, 
threaded for two cadmium-plated 
juted Bristo head set screws. Various 
ap colors and shapes.—The National 
Co., Malden, Mass. 


t more information circle 520 on inquiry card. 


DIALS, DIVIDED CIRCLES, ETC. 


New dials, divided circles, digital 
coding discs, sine-wave frequency 
tandards, complex wave-forms, etc., 





sre available in various materials. 
Example of precision: a small dial 
with 2160 graduations, each iine 
having a width of exactly three 
microns (obtained by making 1200 





Modern industrial research instruments 


—— seven-ton bulldozers are truly research tools, 
for they are taking part in an exhaustive program 

for the study and revision of accepted methods of 
oscillographic recording system design and manufacture. 


Yes, Sanborn Company is on the move! The 
instruments above are levelling off small mountains 
of earth and rock in preparation for a new and modern 
Sanborn plant near Boston, Mass. 

Completion of the structure late this year will mean 
vastly improved facilities for research, manufacturing 
and other operations. This will directly and immediately 
benefit not only the work Sanborn does, but also the 
people who use Sanborn systems, amplifiers, recorders 
and other components. It will make possible more rapid 
development and production of new instruments, and 
increased opportunity for a larger number of people 
to apply their skills to the problems of modern 
instrument design and manufacture. 

This represents not “just a new plant”, but 
a reflection of Sanborn’s growing role in providing 
better answers to industry’s oscillographic 
recording needs. 


Sanborn Company, Industrial Division, Cambridge 39, Mass. 


Scale model of new Sanborn plant 
just off Route 128 in Waltham, Mass. 


For more information circle 140 on inquiry card. 
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exposures for each graduation). 
Maker’s exclusive optical generation 
; > ; process eliminates drafting and photo- 


reduction time.—Precision Photo- 
mechanical Corp., 170 S. Van Brunt 
St., Englewood, N. J. 


For more information circle 521 on inquiry card. 


LIQUID SPRING 
New “Tension-Compression Liquid 
Spring” using liquid compressibility, 
features single piston with double 





action (push-pull spring action). 

a Pa pees Housing is 1 5/8” OD by 8 1/2” L. 

The inherent stability of ber This new model has 1100 lb preload 

he Hei G t “ poe and 11,000 lb endload.—Taylor De- 
the else auge movement an e : vices, Inc., 188 Main St., North Ton- 
elimination of significant hysteresis effect owanda, N.¥. aon | 
For move information circle 522 on inquiry card. 


in the integrally mounted Bourdon Tube 


il di a ANTIVIBRATION MOUNT 
SS ee a eo - New “K375” all-metal lightweight 


unit mount, for vibration protection 
of electrical equipment in jet aircraft 


faithfully the most minute pressure variations. 
The scientific design of the Heise Bourdon Tube 
section and its weldless construction from 
carefully selected and heat treated metals is an 
exclusive Heise feature. 7 Fai ai | 
Custom designed to meet your and winged missiles, has a low natur- 


spe . . . . aes al frequency (6-9 cps); is readily 
specific needs, this gauge will register precisely | : eis o> ts Gees & 
mercury. which outdated mounts of AN8008 
ee type had been used.—Robinson Avi- 
Convenient adjustment of the | ation, Inc., Teterboro, N. J. 


For more information circle 523 on inquiry card. 


liquids, gases or 


dial may be used to compen- — 
sate for barometric changes. _ : PISTON SEAL 


New “Class 3 Bellofram’” piston 
seal has been developed for applica- 
tions where flange parting surfaces 


“< 


coon pene 


must form a metal to metal joint; is 
a long-stroke deep-convolution con- 
stant-area diaphragm which simplifies 
both design and manufacture of pres- 
sure-sealed mechanisms; is available 
in more than 80 standard sizes, for 
bores from 1” to 6”. Many elas- 
tomer-fabric combinations.—Bello- 
fram Corp., Burlington, Mass. 

For more information circle 524 on inquiry card. 
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INSTRUMENT WASHERS 


New miniature brass instrument 
washers include sizes 00, 0, 1 and 2; 
are completely burr-free. Special sizes 
are available to order.—J. J. Morris 
Co., 394 Elm St., Southbridge, Mass. 


or more information circle 525 on inquiry card. 


COMPONENT HANGERS 


Fourteen new anodized aluminum 
‘component hangers provide sturdy 
upport for electrical components; 


ave been pre-bored to differing hole 
liameters (up to 2.750”) required to 
iold component; meet requirements 
or over 165 commercial components. 
—Servo Corporation of America, 20- 
20 Jericho Turnpike, New Hyde Park, 
hey. Ne, Bs 


or more information circle 526 on inquiry card. 


ANTI-BACKLASH GEARS 


New “Anti-Backlash Gear 
2” are available in 14%° or 20° pres- 
P 


da 


sure angles and in 48-64-72-80-96-or 
120 dia pitch. Blanks are 24ST alu- 
minum with choice of Alodine or 
\nodize. Gears are cut to Precision 
Class I tolerance.—Dynamic Gear Co., 
ine., Amityville, N.Y. 


or more information circle 527 on inquiry card. 


DOWEL PINS 


New “Type #D2” precision ground 
lowel pins are available from stock 
n 1/82”, 1/16”, 3/32” & %” dia, in 
engths from 3/32” to %”.—PIC De- 
sign Corp., 160 Atlantic Ave., Lyn- 
brook, L. £,.N.. X¥. 


or more information circle 528 on inquiry card. 


FINE PITCH RACKS 


New “Type AG Precision Fine 
Pitch Racks” are cut to AGMA Pre- 
cision 1 tolerances; are available 





Assem- | 
lies” in pitch diameters from 1” to | 








Converting your specs 
into Custom-Built 


Variable Delay Lines 


takes more than just imagination 


Experience . . . Flexible Facilities . . . Skilled Personnel .. . 
These are the ingredients necessary for the accurate translation of 
your specifications into a design, into the development of a prototype, 
and eventually, into the the manufacture of VARIABLE DELAY LINES 
which meet and exceed your requirements. 


A typical product of these vitally important production factors is the 
following ESC Variable Delay Line—specifications include: @ Variable Delay: 
from zero to 7 psec. in increments of 0.01 usec. @ Coarse Control Shaft: covers 
zero to 7 usec. in increments of 0.15 usec. @ Fine Control Shaft: covers zero 
to the coarse control increment in steps of 0.003 ysec. @ Rise Time for Maximum 

Delay: 0.85 psec. @ Attenuation: 
3 db © Jmpedance: 1000 ohms @ 
Meets all applicable Mil-Specs. 


Consult ESC for the most economical 
solution to your Variable Delay Line 
problem. 


In addition to the development and 
construction of Variable Delay Lines 
to your specifications, ESC maintains 
an extensive line of Continuously 
Variable and Step Variable Delay 
Lines available for immediate delivery. 


Write ESC for complete data and catalog. 


CORPORATION 


554 Bergen Boulevard, Palisades Park, New Jersey 


For more information circle 142 on inquiry card. 
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SO SENSITIVE 


7 \T CAN MEASURE THE CHARGE 


BETWEEN YOUR FINGERS 


CURTISS-WRIGHT 


DYNAMIC CAPACITOR 
ELECTROMETER 


FOR STABLE AMPLIFICATION OF LOW-LEVEL DC SIGNALS 
Measures currents as low as 10-'® amp. * Extremely high input impedance . . . 


10'S ohms. * Low drift — less than = 1 mv per 24 hours, * Uses dependable, 
durable dynamic capacitor. * Accuracy of + 1/2 % full scale. * Only 14” x 10” x 9” 


The Curtiss-Wright Dynamic Capacitor Electrometer is ideal for meas- 
uring minute currents or voltages from high impedance sources. There 
is no 60 cps interference since the Dynamic Capacitor Electrometer 
operates at 1,000 cps. The instrument can be used to measure static 
charges, potentials of floating grids, insulation leakage currents, capaci- 
tor dielectric leakages; and to study transistors and diodes. Its rugged- 
ness, reliability, and high sensitivity make it especially suited for use 
in the nuclear field as a component in reactor control systems and in 
industrial control systems employing radioisotopes as energy sources. 
It can be used for pH determination, and in mass spectrometry. In bio- 
physics and medicine it may be used to measure cell potentials, skin 
potentials, streaming potentials, injury potentials, and nerve impulses. 
Besides providing an indication on its own meter, it will operate any 
standard recorder. For details, write Nuclear Equipment Sales Dept., 
Curtiss-Wright Corporation, Electronics Division, Carlstadt, N. J. 


ELECTRONICS DEVISOUON 


pURTIS-WRIGHT 


CORPORATION + CARLSTADT, N. J 


For more information circle 143 on inquiry card. 
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from stock in 48, 64, 72 and 96 
pitch, 20° pressure angle; in stainless 
steel or 24ST Aluminum.—PIC De- 
sign Corp., 160 Atlantic Ave., Lyn- 
brook, L.I., N. Y. 


For more information circle 529 on inquiry card 


MITER GEAR BOXES 


New “Type BA” precision miter 
gear boxes, available from stock, are 
of material certified under MIL appli- 


° 


eations. Available in 1/8”, 3/16”, and 
4%” shaft sizes—PIC Design Corp., 
160 Atlantic Ave., Lynbrook, L. I., 
N.Y. 


For more information circle 530 on inquiry card. 


PRECISION PYREX BALLS 


New precision-ground Pyrex glass 
balls, non-conductive and unaffected 
by heat and cold, offer a wide applica- 
tion in electronics and where corrosion 
resistance is required; are light in 
weight, shock-resistant and with 
high load capacity. Stock sizes from 
1/16” to 1”; special sizes to order. 
Accuracy better than 0.001” on dia- 
meter and 0.0005” on _ sphericity.— 
Hartford Steel Ball Co., Inc., West 
Hartford, Conn. 


For more information circle 531 on inquiry card. 


TUBING, FITTINGS, etc. 
COUPLER FOR TUBE TROUGHS 


New “Pin-Type Coupler,” connect- 
ing sections of “Instrof” used to sup- 
port instrument tubing, simplifies 





connections by reducing number of 
Pieces required from several dozen 
nuts, bolts, and washers to two pins 
and a single slotted aluminum plate. 
Plate overlaps bottom of two con- 
necting pieces of “Instrof” and pins 
are driven into place through inter- 
locking barrels on sides—Instrof 
Corp., Div. of T. J. Cope, Inc., Col- 
legeville, Pa. 


For more information circle 532 on inquiry card. 





















PUSH-ON FITTING 


New push-on fitting features ease 
of installation. Low-pressure hose is 
pushed up over twin ferrules of fit- 


ting stem for a positive, tight fit. Fea- 
ture of new fitting is speed of hose 
eplacement: fitting can be left on a 
machine and a new hose installed by 


maintenance personnel 


merely by 


pushing hose into place.—Meridan 
Corp., Flex-O-Tube Div., 2525 Jim 


Daly Rd., Inkster, Mich. 


r more information circle 533 on inquiry card. 


HIGH VACUUM FITTING 





TRIPLE-SEAL_ GROOVE 


Dr aucieet 


New tube fitting 
and tubing tool com- 
bination makes 
joints with copper 





The flare extrudes 
into groove assuring 
leak-proof joint. ty 


% tubing that will hold 


ultra-high vacuum 
Fitting is of flare 


type with a groove in seat into which 
flare extrudes when joint is made.— 
Imperial Brass Mfg. Co., 1200 W. 
Harrison St., Chicago 7, Il. 


For more information circle 534 on inquiry card. 


SELF-FLARING FITTINGS 
New “Flare-Matic” pressure-tight 
fittings minimize time and equipment 
required to connect standard tubing; 


6926 







ire available as complete units, for 
ubing sizes from 4%” to 5” OD, in 
‘leven designs including male, female, 
ees, tee-unions, ete.—Century Con- 
rols Corp., Allen Blwd., Farmingdale, 


[edi g, ei es 


or more information circle 535 on inquiry card. 


TEFLON-SEALED COUPLING 


New “HK” quick connect-discon- 
nect coupling is for acids, alkali, sol- 
vents, high-pressure steam, “for pre- 
viously impossible fluid transfer,” is 
said to be “the first successful field- 
tested quick-connect coupling using 


ener" cr cae 
‘ Pre eee 
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YOUR PRIME SOU 
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From quality cast case gauges to standard steel case 
gauges, United States Gauge is your prime source for any 
type gauge, for any application. The industry’s most 
complete line— more than 50,000 different standard gauges 
—is available for such applications as panel boards, 
compressors, pumps and process control. With slight 
modification, many of these standard gauges will meet 
special design requirements. 

Why not call either the nearest USG Distributor or 
USG field office, or write the factory ... Gauge Head- 
quarters for over 50 years. 
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Visit our Booth 1421-23A 
ISA Show Sept. 17-21 


TYPE OF GAUGE 







TATES GAUGE 


Division of American Machine and Metals, Inc. 
Sellersville, Pa. 


tHome of the SUPERGAUGE 
For more information circle 144 on inquiry card. 
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NEW INSTRUMENTS 


Why CHOKE : your a 


so A wa iron¢ 








Teflon seals throughout.” It will func- 
tion perfectly between —100°F and 


e ae ‘i | oe 500°F and can be subjected to lower 
—_= just ADLE it with a \ am > and higher temperatures for short pe- 
We : | vi i 1 City, 


riods.—Snap-Tite, Inc., Union 


HEXACON . : hf | =a information circle 536 on inquiry card 
HATCHET SOLDERING IRON Lie | 
A COMPLETE LINE | VALVES, etc. 


The operator has to “choke” the conventional ES ee 
straight iron to hold it, whereas the BY HEXACON 
HEXACON HATCHET IRON “cradles” in pa set SMALL-FLOW CONTROL VALVE 
the hand with no perceptible grip whatsoever AP and Pioneer a eae 
— thus relieving hand strain and eliminating CAT. NO. WATTS TIP DIA. PRICE | _— f Model — 
the “heavy hand”, the cause of poorly sol- ~~ 18" $ 6.50 vaive, TOF Working 
dered joints. Because HEXACON HAT- : 3/16 re pressures to 6,000 psi 
CHET FRONS are perfectly balanced in 4" 675 in research and pilot 
weight, théy enable the operator to solder in 378" 11.00 plant work as well as 
a natural position and relieve fatigue of arm ¢ 3/8" 12.00 in industry, is extreme- 
and back. 5 78" 12.75 ly high-speed and re- 
Send for new circular No. 70H giving more : i — tite eS — 
: er’s eries 0- 


details and comparative competitive perform- = = : 
ance data. 18.25 motor” operator with 

differential area piston 
which obviates need 


HEXACON ELECTRIC COMPANY | for loading regulator 


506 West Clay Ave., Roselle Park, New Jersey : and strokes fully in 
ERING IRON e. m either direction in 0.75 


on | sec or less. Offset globe 









































or angle bodies, with 
body sections rotatable 
wow in 90° increments for 
piping convenience. Also available: 
open-on-air-failure or close-on-air- 
| failure action plus interchangeable 
SET NEW STANDARDS OF ACCURACY, STABILITY, RESPONSE valve trim in Cy 0.005 to 2.5.—The 
Annin Company, 6570 EH. Telegraph 
prom MODEL LV-1 = @ Easy To Read Scales Rd., Los Angeles 22, Calif. 
. @ Unusually Long Life For more information circle 537 on inquiry card. 


e Matched Gauge Tubes 
@ No Outgassing Or System | SOLENOID CONTROL VALVE 


Contamination | New single or double solenoid op- 


WwW : erating type is added to “BV Series” 
NE MODEL LV-1. Measures 0-100 mi- 4" -port cies air or hydraulic control 
cron Hg. Single meter; large +” scale indi- 


cates vacuum directly without adjustments. 
Internal voltage regulator takes care of fluc- 
tuations in line voltage. Ideal for Industrial 
Installations. Also available in 0-1000 micron 


MODEL GV-3 VACUUM GAUGE 2% 0 1-20 mm Hyg. ranges. 


(Shown at right with optional 5-posi- 
tion switching attachment) Range 
from 0-1000 microns Hg. Manual cur- 
rent set and additional milliampere 
scale allow adjustment for use in 
presence of gases other than air, for 
leak detection, and for specialized 
laboratory use. 





re informati on circle 145 c on inquiry card. 











Evaluation by Users valves; is available in both 3-way 
: (3-port) and 4-way (5-port) types, 
PROVES SUPERIORITY _ Pa for all voltages. All seals are stand- 
of Hastings Gauges ard O rings, replaceable without dis- 
WRITE: turbing piping. Non-corrosive alumi- 
: num and brass are used throughout. 
Available with exhaust speed control 
HASTIN GS-RAYDIST 1 LO) 4-20) oO 0 48) valves (as shown), or open 1/4” NPT 
HAMPTON 13. VIRGINIA female ports.—Modernair Corp., 400 

PHONE 3-653] Preda St., San Leandro, Calif. 


For more infermation circle 538 on inquiry card. 
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TWO-WAY SOLENOID VALVES 


New two-way 
solenoid-oper- 
ated shut-off 
valves for 3000- 
psi service pro- 
vide extremely 
low leakage in 
closed position; 
exceed MIL-V- 
5529A. Other 
features: light 
weight, low 
pressure drop, 
and straight- 
through port 
construction 
which permits 
ompact straight-line runs of hydrau- 
ie tubing. Available in N-O or N-C 
ypes, for 4”, %” or %” hydraulic 
ube systems.—Aircraft Products 
‘0., 8300 Church Rd., Bridgeport, Pa. 


r more information circle 539 on inquiry card. 


AIR CONTROL VALVE 


New improved model of “Vento- 
natic Air Control Valve” for increas- 
ng efficiency of air suction systems 
ind dust collectors is said to be ideal 
‘or use on woodworking and metal 
zrinding and polishing machines, etce., 
yroducing dust, shavings, or lint. 
Valve operates automatically, concen- 
trating suction of collector only at 
nachines in operation, thereby im- 
proving efficiency. It presents an ab- 
solutely unobstructed passage for air 
stream when open, entirely eliminat- 
ng clogging. Available in 110-, 220-, 
ind 440-v models, to accommodate 3” 
ta 8” openings.—The Kindt-Collins 
Co., 12651 Elmwood Ave., Cleveland 
11, Ohio. 


or more information circle 540 on inquiry card. 


SELECTOR VALVE 


New 1000-psi ‘“Seal-tite”’ selector 
valve, using same “balanced pres- 
sure” principle as in maker’s 6000 
psi “Lo-torq” selector valve, is rec- 
ommended for air, gases, hydraulic 
oil, non-aromatic fuel, petroleum, and 
water services. Operating tempera- 
ture range —65°F to 160°F. Work- 
ing pressures: air and gases 0-500 
psi; liquids 0-1000 psi. Handle has 
stops with ball detents at both ex- 
tremes and midway in off position. 
All bodies have side ports, tapped for 





| 





NEW HIGH 
SENSITIVITY 


PHOTOELECTRIC CONTROL 








TYPE 27LJ7 


for 








Long Range Detection 
Density Control 
Turbidity Control 
Surface Comparison 
Flaw Detection 


Registration Control 
and many other operations 





HERE IS THE UNMATCHED ANSWER for those 
applications where fast positive control must be based on small 
changes in light intensity. 

SENSITIVITY of this new instrument is so high that its relay will 
operate on a received-light intensity of 0.05 foot-candle . . . about 
the amount of light received from a candle at 20 feet. 


OPERATING DIFFERENTIAL is 0.02 foot-candle . . . with constant- 
voltage light source supply the control will detect the presence or 
absence of clear water in an ordinary tumbler through which the 
light beam passes. 


RELIABILITY rests on the use of top-quality components, operated 
well below their ratings, and engineered into a circuit incorporating 
the latest techniques of electronic design. 


Standard models available with meters and recorders — scanner 
available with adjustable iris diaphragm which provides precise 
control of the amount of received light. Extended lens system for 
light source and receiver can be supplied for operation over long 
distances. For full details write for Bulletin PA 561. 


™ Photoswitch oiwision 


P ELECTRONICS CORPORATION OF AMERICA 
HOTOSWITCH Dept. P32-8, 77 Broadway °* Cambridge 42, Massachusetts 


In Canada, write Electronics Corporation of America 
(Canada) Ltd., Box 111, 98 Advance Road, Torento 18 
For more information circle 147 on inquiry card. 
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Electroplated WIRE... 


for many different applications 


SINCE 1901 


ene 
l 
™ 
Ran 


More and more people are turning to us for electroplated wire. 
We electroplate by continuous methods a wide variety of wire in 
a range of diameters from .035"’ to the smallest available. In our 
laboratory, Tungsten wire as small as .00015" has been electro- 
plated with Gold . . . New applications for electroplated wires on 
different base materials are being developed from time to time... . 


Specialists in the Unusual 


Your inquiry is invited. Consult our staff, without 
obligation, about your specific wire problems. 


SIGMUND COHN wee. co., ine. 


121 SOUTH COLUMBUS AVENUE, MOUNT VERNON, N.Y 








INSTROF 


Continuous Support 
and Protection 
for 
Instrument Tubing 


Tubing may be run to individual instru- 
; ments or panels as needed. 

Delicate instruments quickly become useless without adequate tubing support. 
Instrof provides a flexible, simple-to-install system for maximum efficiency and 
dependability at minimum cost. Famous Pin-Type Coupling available for wide 
range of standard fittings and runs. 

Instrof is a system of Prefabricated Expanded Metal Trough specifically designed 
for rigid, continuous support and protection of instrument tubing. All parts are 
hot-dip galvanized for long life. Widths of 3'’, 6’’, 9'", 12'', 18, and 24°, 
lengths of 8’, 10’, and 12’, and a complete line of fittings allow the Instrof 
system to meet the demands of virtually any plant layout. 

Exclusive Pin-Type Coupling speeds installation and reduces labor costs. Just 
twe coupler pins and a bottom plate are needed to complete a connection. 


INSTROF corp. 


DIVISION T. J. COPE, INC. wa anes 
COLLEGEVILLE 21, PENNA. : ee \inside) 
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NEW INSTRUMENTS 





4-way closed center service. To obtain 
2-way or 3-way service, insert stand- 
ard: pipe plugs in ports not to be used. 
Unit is designed for panel mounting, 
%” maximum thickness. Sizes %” to 
1”.—Republic Mfg. Co., 15655 Brook- 
park Road, Cleveland 11, Ohio. 


For more information circle 541 on inquiry card 


“SPHINCTER VALVE” 


New “Sphincter Valve” is designed 
for handling erosive process flows or 
flows containing gritty solids which 


cannot tolerate pockets but accept ne- 


oprene or natural rubber. It produces 
minimal turbulence. It is suitable for 
use on slurries that tend to plug con- 
ventional type control valve. Only 
parts exposed to wear are a rubber 
seat and an “O” ring. Seat is com- 
pressed along its axis to produce 
throttling action and tight closure. 
Available in 3%” and 4” OD tubing 
sizes. Manual or air operators are 
available for quick interchange.— 
George W. Dahl Co., Inc., 480 High 
St., Bristol, R. I. 


For more. information circle 542 on inquiry card. 


CONTROL VALVES 


New “B-Type” valves, said to offer 
many new features never before avail- 
able, have valve chambers formed by 


aluminum spacers held in accurate 
metal-to-metal end abutment, per- 
mitting quick easy servicing in the 
field if necessary. Solenoid-operated 
valves (all of pilot-operated design) 
are conservatively rated at 600 cycles 
per minute for continuous operation 
on air at pressures from 40 to 150 psi 
(much higher speeds for intermittent 
duty on air at 80 to 100 psi). Exterior 
feed type valves can be used in hy- 
draulic service at pressures up te 





-e Re © © ® 


~~ F FS Be pe 


250 psi using air for pilot medium. 
Interior feed type valve can be used 
on oil from 40 to 150 psi at some- 
what lower cycling speeds.—C. B. 
Hunt & Son, Salem, Ohio. 


For more information circle 543 on inquiry card. 


EXPLOSIVE VALVE 


New “Standard Model Explosive 
Valve” is a dead-tight shut-off valve 
for long- or short-time storage of gas 


r liquid under high pressure; oper- 
ites instantaneously by firing a small 
ompletely contained explosive squib. 
Maximum operating pressure 5,000 
si; proof pressure 10,000 psi; sealed 
igainst back pressure up to 4,500 psi. 
yn downstream side permitting proof 
esting of system before firing.—Con- 
ux Corp., 7811 Sheridan Drive, Buf- 
falo 21, N. Y. 


x¢ more information circle 544 on inquiry card. 


LABORATORY 
EQUIPMENT 


WEIGHT SETS 
New sets of weights are contained 
in “Sto-A-Weigh” hinged-covered 
boxes, thus assuring retention of ac- 





‘curacy for a long time. Weights are 
lesigned to comply with new NBS 
spees for classes Q and P and conven- 
tional class C. Each set comes with a 
pair of stainless-steel forceps.—Ohaus 
Scale Corp., 1050 Commerce Ave., 
Union, N. J. 

or more information circle 545 on inquiry card. 


LABORATORY OSCILLOSCOPE 


New “Mark IA” features a versa- 
tile dual-band-width direct-coupled 
amplifier, and a precision calibrated 
time base. In wide-band position, ver- 
tical sensitivity is 1 volt per inch; in 
narrow-band position it is increased 
by a factor of four; wide-band capaci- 
tively coupled preamplifier further in- 
creases amplifier sensitivity to 25 mv/ 
in peak-to-peak. A 0.15-usee distrib- 


 * e e oe 
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MODEL 564 
PRESET INTERVAL GENERATOR 


eiiciay ws 
a 4 ——) ee, 
GENERATOR 


EXACT DIGITAL SELECTION 
NO CALIBRATION REQUIRED 
SINGLE RANGE 100,000 STEPS 


The “PIG” will — 
GENERATE DELAYS 


)> GENERATE PULSE BURSTS 


- )> GENERATE VOLTAGE GATES 


) MEASURE TIME INTERVALS 


\\ 
@ Internal 1 megacycle crystal oscillator time base 
@ Accepts any external time base up to 1 megacycle 
@ Fast reset—recycles in 50 microseconds 
@ Independent and simultaneous outputs 
@ Preset counter up to 1 megacycle 

For complete information, write or call 


115 Cutter Mill Road, Great Neck, N. Y. 


For more information circle 150 on inquiry card. 
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with these STANDARD SIGNAL GENERATORS 


FEATURES 


Direct-Reading scales 
and dials; individually 
calibrated. 
Convenient microvolt 
and DBM output scales. 
Accurate indication of 
ovtput voltages at all 
levels. .~. 

Low residual FM due to 
hum and noise. 


4 
4 





(MODEL 80 
2 Mc to 400 Mc 


MODEL 80-R 
SMe to 475 Me 
ea ~ 











SPECIFICATIONS 


FREQUENCY RANGE: (Model 80) 2 to 400 Mc in 6 bands. 
(Model 80-R) 5 to 475 Mc in 6 bands, 
FREQUENCY ACCURACY: + 0.5% 
FREQUENCY DRIFT: Less than .1% after warm-up. 
OUTPUT VOLTAGE: Continuously variable from 0.1 to 100,000 
microvolts (—7 to —127 DBM). 
OUTPUT ACCURACY: +10% at 0.1 volt from 5 to 200 Mc. 
£15% at 0.1 volt from 200 to 475 Mc. 
MODULATION: AM is continuously variable from 0 to 30%. 
Internal modulation, 400 and 1000 cycles. 
External modulation, 50 to 10,000 cycles. 


RESIDUAL FM: Less than 500 cps at 450 Mc for Model 80-R, 





| 
| 
| 
| 





NEW INSTRUMENTS 


uted parameter delay line can be in- 
serted or removed by a front-panel 
switch. Precision attenuator permits 
direct-reading voltage measurements 
from 25 mv/in to 100 v/in peak-to- 
peak. Time base range 10,000 usec/in 
to 0.25 usec/in; internal timing mark- 
ers; accuracy better than 2%.—Re- 
public Electronic Industries Corp., 31 
W. 27th St., New York 1, N. Y. 


For more information circle 546 on inquiry card. 


DISTILLING UNIT 


and correspondingly lower for both models at lower 
frequencies. 
POWER SUPPLY: 117v, 50-60 cycles, 70 watts. 


MEASUREMENTS 
Aabnalory STandords (EST TI) GANS 
BOONTON - NEW JERSEY 
en EE TE 
NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS @ NEY’S SMALL PARTS 
ENGINEERED CONTACTS, SLIP RINGS & ALLOYS 


Supplied To Your Specifications By... 


Provision for external 


pulse modulation. New “Cargille-Wagner 


Distilling Unit” provides sev- 
eral new features that 
facilitate small distilla- 
tions; requires no tri- 
pod, ring stand, clamps 

or water connections; 

is easily set up, easily 
operated; needs only to 

be plugged into line. 

Six units can be oper- 
ated at one time on 
36”-wide lab _ table 
space. Portable case is 
optional.—Cargille Sci- S& 
entific Inc., 117 Liberty? 
St., New York 6, N. Y. 


For more information circle 547 on inquiry card. 


STERILIZER 


New “Multimode” single-unit steri- 
lizer for sterilization by dry heat, 

















Ney offers wide experience in the development of sliding 
contacts, slip rings and assemblies, commutator segments 
and assemblies, brush and brush holder assemblies, and 
precious metal resistance wire. Call or write the Ney Engi- 
neering Department for consultation on any problem 
involving the use of precious metals to improve your 


products. : ; : ; 
boiling, oil or chemical action, offers 


all advantages of dry-heat steriliza- 
tion, yet can be changed readily to 
other methods; has a finger-tip dual 
thermostat system with a sensitivity 
of 1 C°.—Precision Scientific Co., 
3737 West Cortland St., Chicago 47, 
Ill. 


For more information circle 548 on inquiry card. 


THE J. M. NEY COMPANY, P.0. BOX 990, DEPT. F, HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy since 1812 
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NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS e NEY’S SMALL PARTS 
For more information circle 152 on inquiry card. 
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VAN SLYKE APPARATUS 


Newly im- 

proved Van Slyke 

Apparatus for 

blood gas analy- 

ses retains origi- 

nal principles and 

measuring tech- 

niques of Van 

Slyke design, but 

improved me- 

chanical con- 

struction enables 

it to operate with 

less vibration 

than former mod- 

els; also features 

finer lighting for 

easier measure- 

ments. Conven- 

ient, precise read- 

ings of etched 

‘*Blue  Line’”’ 

graduations on 

ercury column are facilitated by a 

‘” fluorescent tube which provides 

1 illuminated white background for 

lumn.—Central Scientific Co., 1700 
ving Park Road, Chicago, Til. 


more information circle 549 on inquiry card. 


POROSIMETER 


New “Aminco-Winslow Porosi- 
neter” performs a complete pore- 
tructure analysis of any porous ma- 


terial in a ten-minute operating 
cycle; measures sizes of pores rang- 
ing from 0.1 mm to 0.06 microns, and 
pore volumes as small as 0.0005 ml 
it each pore diameter. It operates 
on mercury-intrusion principle, is 
-ompletely hydraulic (gas-free), and 
levoid of operational hazards.— 
American Instrument Co., Inc., Silver 
Spring, Maryland. 


or more information circle 550 on inquiry card. 


APPARATUS CLAMP 


New “Universal Clamp” provides 
“complete versatility for secure mount- 
ing of set-ups and pilot. apparatus; 








Take a Look at... 


Headquarters for 
Hoke Valves is BOOTH 
1821. Stop by when 
you’re at the 1. S.A. 
Show and inspect 
the full line of qual- 
ity fluid control 
products. 


You'll find rH 


> valves 





on the products of 
these manufacturers 


exhibiting at 
.Ss. A. SHOW 


NEW YORK COL 


September 17 


Arnold 0. Beckman, Inc. 
Commercial Research Division 
Hallikainen Instruments 

Mine Safety Appliances Co, 
Moore Products Co. 

Panellit, Inc. 

The Perkin-Elmer Corp. 

The A. H. Emery Co. 

Gow-Mac Inst. Co. 

Baird Assoc.—Atomic Inst. Co. 
Cambridge Instrument Co., Inc. 
Uehling Instrument Co. 
Petrometer Corp. 

Davis Instruments Division 
Industrial Instruments Inc. 


the 


to 21 


Booth 1811 
Booth 618-622 
Booth 306 

Booth 1625 
Booth 724 

Booth 1622 & 1701 
Booth 220-223 
Booth 922 

Booth 1103-1104 
Booth 1319-1320 
Booth 909-910 
Booth 1423-A 
Booth 212 

Booth 1506 
Booth 110-111 


HOKE 
INCORPORATED 


Fluid Control Specialists 
231 S. Dean Street, Englewood, New Jersey 


For more information circle 153 on inquiry card. 
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NEW INSTRUMENTS 


TESTED permits multiple rod attachment at 
FLOW any two-dimensional angles; a swivel 
attachment provides any three-di- 
mensional angles. There is also a 


special attachment for wall and floor 
mounting and couplings.——The Emi! 


& 
Uniflow Greiner Co., 20-26 N. Moore St., New 
York 18, N. Y. 
BAR STOCK AIR OPERATED | °° 7% information circle $81 on inguiry cars 


CHROMATOGRAPH 

CONTROL VALVES New “Hallikainen-Shell Chroma 
graph” features great versatility 
suitable for analysis of gases, lique- 





In sizes 4” to 1” with body ratings 
to 15,000 psi in steel, 5,000 psi in stain- 
less and 800 psi in brass, straight- 
through or Angle Type valve bodies, 
3-15 psi, Air to open—Air to close. 


@ Flow Co-efficient: Cv. .0001 to Cv. 
3.0 with Spline Plug and removable 
seat are standard construction. 


Complete design features to meet 
your specifications. 


For special applications—body and 

trim material can be furnished in 
— Monel, Aluminum, and Hastelloy. 
Visit our Booth No. 10/1 
Instrument - Automation 
Exhibit—Coliseum, N.Y. 
Sept. 17-21, 1956 . ; 
Write for Bulletin No. 








fied gases and liquids by adsorption 
as well as by gas-liquid partition 
techniques or combination thereof. 


Uniflow VALVE CORPORATION Among other features: Wide — 


19 Quine Street e Cranford, New Jersey erature range (0 to 275°C); 

a 8 ecm ENS ere teen be ae Pet sensitivity high-speed recorder; con- 

aaa tinuous integration; plug-in column 
panels (two with each unit as stand- 

ard); vacuum pump; sample mixing 

pump; precise flow control.—Hall- 

ikainen Instruments, 1341 Seventh St., 

Berkeley 10, Calif. 


For more information circle 552 on inquiry card. 


Preferred territories open for Manufacturers Representatives. 











Fairchild miniature precision potentiometers meet 
applicable portions of MIL-E-5272A for humidity, 
vibration, temperature cycling, fungus resistance 
and salt spray. These units, in %” and 1%” diam- 
eters, are miniaturized without sacrificing per- 
formance. They meet the same requirements for 


accuracy and reliability as most standard precision AUTOMATIC PIPETTE RINSER 


units up to 2” in diameter. 
TYPE 751 New “Model B,” made completely 
from polyethylene, features two im- 
provements: (1) syphon tube rede- 
signed so that rinser will empty in 


PAINS ATURE SINGLE TURN about 20 sec depending on rate of in- 

flow ; (2) special recess has been built 
POTENTIOMETERS inca: and nonlinear op tea ee ae 
cycle begins. Two additional larger 


sizes are available for burettes and 


each of these Fairchild miniature potentiometers — available pipettes up to 33” long.—The Nalge 
Co., Inc., P. O. Box 365, Rochester 2, 


with card or mandrel windings. 0.5% standard accuracy, a N.Y 
0.25% special accuracy available. Terminals gold-plated for : - er er... . : aot 

. . ‘. “os For more information circle 553 on inquiry card. 
reduced contact resistance and easier soldering. Type 751 ; 


Precision in linear and nonlinear functions is assured with 


(7% dia.— weight 13 grams) has a resistance range up to i : j : 
a7 4 MERCURY SWITCH PULSER 


75K ohms, standard and 125K ohms, special. Type 741° : ‘ 
(1% dia.— weight 20 grams) has a resistance range up to New “N-101 Mercury Switch 


Pulser,” for calibration and stability 


100K ohms, standard and 200K ohms, special. Special 
TYPE 741 measurements involving scintillation 


clamp permits ganging up to five units without increasing 
the overall diameter. 


SAMPLES AVAILABLE ON ORDER 


Fairchild’s complete line can help solve all 


your precision potentiometer problems. For 

more information write Fairchild Controls 

Corp., Components Division, 225 Park Ave- IRGHILD 
i i . Y.; (WEST COAST: 


nue, Hicksville, L. I., N. Y 


6111 E. Washington Blvd., Los Angeles, PRencIston POTENTIOMETERS 
Calif.,) Dept. 140-73B1. and COMPONENTS 


For more information circle 155 on inquiry card. 








ITS 


ee 
nent at 
| SWive! 
hree-di- 
also a 
id floor 
e Emil 
t., New 


liry card 


spectrometry circuits, features con- 
tinuously adjustable rise time (0.03- 
0.5 sec); output up to 10 ma (max. 
22 volts) either polarity and contin- 
uously variable with better than 0.1% 
linearity; battery pulse source; sta- 
bility better than 0.1% per day after 
initial warm-up.—Hamner Electron- 
cs Co., Inc., P. O. Box 531, Princeton, 
N. d. 


r more information circle 554 on inquiry card. 


AUTOMATIC ANILINE 
APPARATUS 


New Automatic Aniline Apparatus 
liminates tedious and repetitious way 
f arriving at aniline, or mixed ani- 


line point of a sample. Aniline points 
as low as 21°F, and as high as 220°F, 
‘an be easily taken. As many as 80 
ieterminations can be taken in one 
workday.—Koehler Instruments Co., 
Ine., 168-56 Douglas Ave., Jamaica 33, 
Ni. ¥. 


> more information cricle 555 on inquiry card. 


LIGHT MODULATORS 


New models of high-speed light 
pulsing and modulating equipment 
provide light pulses in microsecond 


range and modulated light beams at 
variable frequencies from de through 
video region. Light modulator is a 
crystalline analog of a Kerr cell. Five 
models of modulator meet a wide 
range of operating requirements. 
“Model J V-2” provides highest degree 
of versatility, features a moderately 
large angular field, has low voltage 
requirements and is designed for use 
at frequencies from dc to 10 Me. 
Modulators of special crystal or case 
dimensions can be supplied on order. 
Two models of high-speed pulsers: 
“Type JK” produces pulses having a 
rise and decay time of about 0.2 usec 
and continuously variable widths from 
50 to 1000 usec; “Type JS” produces 
pulses with rise and decay time of 
about 0.1 usec and a length of 2 usec. 
Pulse amplitudes are continuously 





Already thoroughly proved and 
accepted as a replacement for anti- 
quated manometer-tube methods, 
CEC’s 37-103 Electromanometer 
now is available in multi-channel 
form. All the advantages of the orig- 
inal instrument remain... plus the 
ability to measure up to six pressure 
channels sequentially with one servo- 
amplifier. 


OF =I ORE 3 [(-Yoiigelaat-laleleat-ii-15 


gives you The all-electronic 37-103 Electro- 
manometer equals the mercury man- 
ometer in accuracy (0.05% of full 


scale) and gives you many impor- 


multi-channel 


| 
| 
| 
| 
pressure | tant advantages. Whenever a fast, 
| accurate pressure standard is re- 
uired, investigate this new method 
measurement | aman pres- gee RIOD 
sure. Send today 
| for Bulletin CEC 
| 
| 
| 
a 


1547-X22. 





@ up to six heads from one amplifier 
Chec kK @ faust response time 
® rugged, compact, fully portable 
®@ two readouts: digital display and 10 
volts electrical (analog) output 


these features: 


© negligible temperature effect 





®@ remote operation: measurements can 
be telemetered, digitized, recorded 
@ little maintenance required 


@ interchangeable pressure heads in 
1.5, 5, 15, 60, and 150 psi ranges 
can measure gage, differential, or 
absolute pressures 


Consolidated Electrodynamics 
300 North Sierra Madre Villa, Pasadena, California 


ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 


COMPANY-OWNED SALES AND SERVICE OFFICES THROUGHOUT THE UNITED STATES 
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FREQUENCY Complex waves con of individual compo 


RANGE ent , ncy from 2 to 25,000 


; y features ik for 
first time in complex wave analysis. 








Technical Products Company’s new TP-625 Frequency 
rea offers pert ht the 


Unselective analyzers, providing the average of a 
broadband Spettrum, are now outmoded by the 
TP-625, the first instrument to ‘pull-out’ and measure 
those close-together, hard-to-analyze, frequency 


components. 


Now by using a TP-4A Level Recorder with the new 
TP-625 you can record your results up to 50 db with- 
out changing scales and in perfect synchronism with 
the Analyzer. The two instruments provide a perma- 
nent detailed analysis of any acoustic, vibratory or 
electrical wave source within their frequency range. 
Write for further details. 


See our Anolyzers at the New York City 
1.S.A. Show in September, Booth 120 





1P-625 
Frequency Anolyzer 
Rack-mounted with 
a TP-4A Level Recorder 


Technical Products Co, 


INSTRUMENT DIVISION 
6670 Lexington Avenue 
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SA 





Les Angeles 38, California 








Process Control 
By A. J. YOUNG 


This book is a “must” for all 
men who have to do with the 
automatic control of industrial 
processes. 


Reason: it combines for the 
first time the practical “how” 
and the theoretical “why.” 


No one is better qualified to 
treat this subject than the au- 
thor who is well-known in both 
British and American instru- 
ment circles as Head of the Cen- 
tral Instrument Section of Im- 
ay Chemical Industries Lim- 
ited. 





, . « the only book that 
covers all general-purpose 
controllers of American, 
British and French manu- 
facturers.” 











134 pages, illustrated, index, 
1955. 


$2.00 postpaid 


Third Edition 
Maintenance 


and Servicing 
of Electrical 
Instruments 


By 
JAMES SPENCER 
In charge of Instrument and 
Relay Dept., Meter Division, 
Westinghouse Electric Company 


“... of great value to all those 
whose problem it is to keep in 
operation the electrical instru- 
ments on vital production equip- 
ment.” 


265 pages, 274 illustrations 


$2.00 postpaid 


Remittance must accompany order 


Instruments Publishing Co. 
845 Ridge Ave. 


NEW INSTRUMENTS 





variable from 2 to 5 kv. Special mod- 
els with different pulse widths or rep- 
etition rates can be built on request. 
For signals of arbitrary shape, spe- 
cial modulating amplifiers can be sup- 
plied for audio or video bandwidths. 
Tuned amplifiers requiring little pow- 
er are adequate for fixed or variable 
single sine-wave light-intensity mod 
ulation.—Baird Associates-Atomic In- 
strument Co., 33 University Road, 
Cambridge 38, Mass. 
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MISCELLANEOUS 
DUAL-PURPOSE GAGE 


New “No. 400” measures both ai 
velocity in feet per minute and static 
pressure in inches of water; reads 





7541 


directly (no reference to graphs or 
tables) ; is available in two capacities: 
“Model 400-5,” 0-5” water, 400-9,000 
fpm; “Model 400-10,” 0-10” water, 
400-12,600 fpm.—Dep’t IAP, F. W. 
Dwyer Mfg. Co., P. O. Box 373, Mich- 
igan City, Indiana. 
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ATMOSPHERIC DUST 
DENSITY MEASURER 


New “Automatic Recording Dust 
Detective,” for hospital operating 
rooms, instrument assembly rooms, 
etc., has such sensitivity that if a lay- 
er of fine dust 0.001” thick, contained 


Instruments Publishing Co., 


845 Ridge Ave., Pittsburgh 12, Pa. Pittsburgh 12, Pa. 
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on %4” dia head of a nail, is uniformly 
dispersed in a dust-free room 8x10x15 
feet, it responds immediately with a 
deflection of 20% of full scale. It can 
also measure heavy dust loads that 
would approximate a fog reducing 
visibility to 30 ft. This large range is 
»btained on a single scale (without 
making sensitivity adjustments) 
hrough logarithmic amplification.— 
Phoenix Precision Instrument Co., 
3803-05 N. 5th Street, Phila. 40, Pa. 
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RUPTURE DISCS 


New type of rupture disc extends 
idvantage of safety head protection 
-o many installations now operating 





inder pressure, temperature and cor- 
rosive conditions too severe for con- 
entional type discs; also makes low- 
‘ minimum rupture pressures possi- 
hle and gives extended service under 
pressure surges that approximate 
rupture pressure.—Black, Sivalls & 
Bryson, Inc., 7500 EH. 12th Street, 
Kansas City 26, Mo. 
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HIGHWAY SIGNAL 


New “Wig-Wag Highway Flasher,” 
said to represent “a completely new 
concept in highway warning devices,” 
has alternately flashing lights as used 
at railroad crossings (far greater at- 
tention value than even the brightest 
single light). It provides greater pro- 
tection at “about half the cost of the 
high-intensity signal.’’ Available for 
battery operation, for 110-v ac or de 
power line or generator. New plastic 
lenses intensify brilliance of battery- 
yperated units—Davis Emergency 
Equipment Co., Newark, N. J. 
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PAPER SAMPLER 


New “Sample Pro-Tak-Tor,” com- 
prised of two metal platens joined 
by a spring hinge, is inserted under 
outer plies of rolls or skids and is 
clamped about inner plies. Samples, 


















Another New’ 
CPI thermal switch 
li’s the versatile FLAT-SIAT. 


/ This new, highly sensitive, light weight, 
(weighs slightly more than % ounce) 
flat thermostatic switch is adaptable 
to signal unsafe surface or internal 
temperature of transformers, relays 
etc. as well as to control air 
conditioners in planes, and on motors 
and heaters. Because it is 
hermetically sealed, this new Flat-Stat 
. can be immersed in non-conductive 
liquids to control temperatures in baths. 


The Flat-Stat is available in 2 Amp. 
and 6 Amp. models. Calibration 
temperature range is -20°F to +650°F 
with momentary overshoot to 800°F. 
Standard tolerance is +10°F but can be set to 
+5°F if necessary. Repeatability 
is approximately +1°F. 
Wherever the need calls for a small, 


extremely accurate switch, 
investigate this new CPI Flat-Stat. 


















































































| 

| f Plugstat Connector 
| i Thermal Type 

\ f Switch Plugstat 























One -wire 
Cartridge 
Type 


Three-wire 
Cartridge 
Type 























~ “ “Ask our representative 
to tell you how CPI can help you solve 
your temperature control problem—and remember 
—when temperatures are high (or low) youcan depend on CPI 
Write for complete engineering data. 


Coitiol products, inc. 


HARRISON, N. J. 
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for INDICATING, RECORDING 
& CONTROLLING TEMPERATURE, 
PRESSURE AND HUMIDITY 


The Weksler Thermometer Corp. specializes in 
the design and manufacture of precision instru- 
ments to accurately indicate, record and con- 
trol temperature, pressure and humidity. 
Weksler offers the most complete range to 
choose from; there is a Weksler instrument to 
meet most special requirements. 


With more than 30 years of experience in the 
field, American Industry turns to Weksler be- 
cause .. .”You can rely on Weksler .. .” 


Write for FREE Condensed Bulle- 
tin CB56 on Industrial Instruments. 
You are invited to take advantage 
of Weksler’s Design, Development 


: ? and Research Dept. NS 
WEKSLER THERMOMETER CORPORATION 


195 EAST MERRICK ROAD e Dep’‘t. IN-57 @ FREEPORT, L.I., N.Y. 
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“The Best Book of its . 
kind—not only on Glass Mechanical 


Blowing but on hundreds 


ot toladanet” Measurements by 


Scientific ; 
a Electrical Methods 
By HOWARD C. ROBERTS 


ot | ° 
uy 
G ass Blowing Special Research Associate Professor of 
Civil Engineering, University of Illinois 
and (for many years in Research Lab., 
A.R.A.) 
Laboratory Typical of the comments received while 
this book ran as a serial in Instru- 


a ; 
Technique ments. 
B “... 1 appreciate the thorough- 
WILLIAM E. BARR ness with which the subject is 
And being treated.’? “We are sure 
VICTOR J. ANHORN that your articles will be widely 
Gulf Research and read, for it is a subject certainly 
piapenncvesdl Co. in need.of the correlation you 
212 OE ccna of several are giving it.” 
diagrams. Total over 300. 
24 TABLES Cloth, 5x8% inches, x+357 pages 


EXPERTLY-COMPILED INDEX Profuccy Ttustrated 


$6.00 postpaid $2.00 postpaid 


Remittance must accompany order 


Instruments Publishing Co. 
845 Ridge pare The Instruments Publishing Co. 


Pittsburgh 12, Pa. 845 Ridge Ave., Pittsburgh 12, Pa. 


Payment must accompany order 
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shielded from the atmosphere, are 
then taken by cutting or tearing 
around “Sample Pro-Tak-Tor” and are 
then slipped into moisture- vapor-re- 
sistant “special Sample Pro-Tak-Tor 
Pouch.” When correctly used, new 
device takes and protects sample be- 
fore it is exposed to atmospheri:« 
humidity. Pouch protects samples 
from moisture change until they ar: 
used. Some tests are even performed 
while samples remain within. pouch. 
—Paper Industry Instruments, Inc., 
3398 Ingleside Rd., Cleveland 22 
Ohio. 
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WIDE-ANGLE LENS 


New 28mm f/3.5 “Angenieux”’ wide 
angle lens with pre-set diaphragm is 
for “Alpa” (Swiss-made) 35-mm sin- 
gle-lens reflex camera. This extreme- 
coverage (75°) retrofocus lens has a 
pre-set mechanism said to be “sim- 
plicity itself.”—Karl Heitz, Inc., 480 
Lexington Ave., New York 17, N. Y 
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INDUSTRIAL TV CAMERA 


New “Model 320-A Studio Camera,” 
said to be built to work long hours 
without maintenance, features a four- 
unit hinge-mounted chassis and plug- 
in hinge-secured amplifier strips, pro- 
viding easy accessibility to all com- 
ponents without need for tools. Pro- 
vision is made for four lenses which 
can be quickly interchanged from op- 
erator’s position. Optical focusing is 
unusually smooth. Camera can _ be 
used with or without the view-finder, 
is adaptable to film use, is suited for 
critical closed-circuit TV.—Dept. MJ, 
Dage Television Div., Thompson 
Products, Inc., Michigan City, Ind. 
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RUGGEDIZED TV CAMERA 


New “Model PD-152” has been de- 
signed for operation in high vibra- 
tion, noise and environmental condi- 


7553 


tions encountered in flight testing, en- 
gine test stand, automotive, research, 
manufacturing and military applica- 
tions. It weighs 6 lbs; is the only 
camera which has operated success- 
fully under flight conditions with 
forces exceeding 15 G in each of its 
three axes.—General Precision Lab., 
Inc., Pleasantville, N. Y. 
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2-PIN-STYLE LAMPHOLDERS 
AND INDICATING LIGHTS 


New specially-designed lampholders 
and indicating light units accommo- 
date new G-E 2-pin-base miniature 
lamps #10, #12 or #15; are supplied 
with wire leads or solder lugs, with or 
without jewel assembly, on a variety 
of mounting brackets. Indicating light 
unit features low cost and reduced 
height, whence space saving in many 
applications.—Drake Mfg. Co., 1711 
\\’. Hubbard St., Chicago 22, Ill. 
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VIBRATION-TYPE MECHANICAL 
MALFUNCTION DETECTOR 


New “Model 5 Vibroswitch” antici- 
pates and prevents trouble in rotating 
and reciprocating machines by re- 


sponding to slight increases in rough- 
ness and causing a shutdown before 
failure occurs; includes’ shock-free 
holding and reset mechanism for au- 
tomatic or remote operation to pre- 
vent actuation from starting or from 
normal or accidental transient shocks; 
employs no vacuum tubes or electron- 
ic components, is maintenance-free 
and fail-safe; is supplied in an explo- 
sion-proof housing.—The Beta Corpo- 
ration Forest Ave. at Ridge Rd., Rich- 
mond 26, Va. 
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DAMPING MEASURER 


New ‘‘Dampometer’’ (Swedish- 
made) measures logarithmic decre- 
ment and frequency in structures, 
acoustics, metallurgy, aerodynamics, 
electronics, etc. Manufacturer states 
that in some instances it can pay for 
itself in three weeks through savings 
in man-hours and in use time of wind 
tunnels and similar installations. In 
operation, a damped sinoidal voltage 
is represented by a rotating vector on 


| 


4 
Be sure to visit our | 
Booth No. 1719 — 11th Annual | 
Instrument-Automation Exhibit | 
Coliseum, New York 

September 17-21, 1956 . 


TURBINE FLOWMETERS 


for APPLICATIONS in: 


} 


Lightweight aluminum Flow Pickups for 

flight or ground testing insert in propellant 

ducts of guided missiles. Flow rates from 20 

to 6000 gallons per minute are covered in 

sizes 4’ through 11’! Output is suitable for 
telemetering or ground recording. 








LABORATORY 


FR series Pulse Rate Converters 

convert frequency output of any 

turbine flowmeter into a DC sig- 

nal. Models include cabinet or re- 

lay rack mounting, with outputs 

for potentiometer recorders or 
oscillographs. Available features include 
built-in indicator, and multiple input channels. 











AIRCRAFT 


New, completely transistor- 

ized Airborne Fuel Measur- 

ing System with specific 

gravity adjustment provides 

direct indication of both fuel flow rate 

and total fuel consumed. Exclusive switch- 
type flow pickup gives interference-free 
operation in conditions of severe vibration. 











eM 


Standard FL series 

Flow Pickups for use in 

aircraft, chemical processing, 

food, and petroleum industries, measure flows 

from .065 to 400 gallons per minute. Applications 
include flow rate indication, recording, and control, as 
well as indication and control of totalized flow. 




















ENGINEERING COMPANY 
FLUID FLOW MEASURING EQUIPMENT — oe 


7842 BURNET AVENUE, VAN NUYS, CALIFORNIA—STaniey 7-8491 
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NEW INSTRUMENTS 


C Oo m pa ny | CRT screen. Rate of decrease in vec- 


tor’s length is an accurate measure- 

| ment of damping. Results are shown 

O i D ERS 2 ai | simultaneously on two 4-digit elec- 
| tronic counters. Frequency range 0.5 

| to 500 cps; log decrement range 0-2.0 

Instrument comes with power supply 


—Oltronix Co., 235 Underwood Drive 
ITV UNITS | ites ce 
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(WIRED TELEVISION) 


INSTRUMENT AIR FILTERS 
AFTER 3 SUCCESSFUL INSTALLATIONS | AND DRIERS 


New “High Efficiency Filter-Drier’ 
is adsorbent and absorbent; utilizes : 
unique porous core molded of selecte: 


cements nema 519 
mesh size granules of activated alu 
mina. This desiccant cannot powder 
cannot pass into system; cannot pac! 
or channel; does not affect air or ga: 
chemically. Six sizes —The Briggs Fil 
tration Co., River Rd., Washingtoi 
16, DSC. 
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LINE FILTERS 


New “Micron-Filter” brass anc 
stainless steel line filters are to be 
used in conjunction with any valve 


wo 7 Sia acences ecasceeN 


scesoononnonesirneemnirconntencer iiotsinascernnomonened 


39: 

handling small flows if foreign dust 
or particles in fluid stream tend to 
clog throat, change effective opening. 
or obstruct full closing of valve. Re 
placeable bronze filter element is cap 
able of filtering out particles large: 
The Timken Roller Bearing Company made its first application -_ hs eats gr acpi 
of Diamond Industrial TV in August 1951 for remote observation —Hoke a 231 ie Dean St. Engle- 
of the interior of a tube-cooling furnace. Since that time two wood, N. Hie 

additional installations have been made to watch (1) the inside For more information circle 569 on inquiry card 
of another furnace and (2) the remote handling of billets by a 
crane. The success of these has resulted in a recent order for MIGROSCOPE- TELESCOPE 


two more sets of Diamond ITV. 


Picture of furnace interior on Diamond ITV viewing Operator at another control pulpit SEES 
screen is watched by remote dispatcher. A flip of a visually inaccessible billet loading 
a switch and he SEES conditions in another furnace area for a pusher type furnace. 

on same screen. 


. . N ket instr t bi 

You, too, probably can use Diamond ITV fo substantial ad- PR cages eos eae 
vantage. Call your Graybar Distributor or use the coupon below. telescope. Metal reflector throws light 
on field of microscope. To use as a 
telescope, unscrew metal reflector. 


DIAMOND POWER SPECIALTY CORP. 


U 
t 
1) “FIRST IN INDUSTRIAL TELEVISION” 

; ELECTRONICS DEPT., P.O. BOX 56EE 
1 

t 


LANCASTER, OHIO 

Please send me without obligation a copy of new bulletin 
showing how Diamond Industrial (Wired) Television will help 
me reduce costs, improve quality, increase sales and aid safety. 





Name. 
Title 
c 











7 


Address 
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draw out eyepiece tube and sight.— 
Edmund Scientific Corp., Barrington 
13, N. d. 
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FAN-BLOWER UNIT 


New “BC 2914 F-1” unit for air- 
horne equipment compensates for low 
iir density by increasing blower 


peeds. At sea level 8000 rpm, 210 
c*m, 2” back pressure. At 60,000 feet, 
11,000 rpm.—IJnduction Motors Corp., 
570 Main St., Westbury, Long Island, 
ae : 
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CENTRIFUGAL BLOWER 


New centrifugal blower is designed 
‘o cool electronic components where 
igher back pressures have become a 


problem. Typical air delivery is 60 
cfm against 4” S.P. when driven by 
a motor at 11,000 rpm.—American 
Klectronics, Inc., 655 W. Washington 
Blvd., Los Angeles 15, Calif. 
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EQUIPMENT COOLING FAN 


New “Aximax II” miniature cooling 
fan features vaneaxial design: novel 
in that motor is of inside-out con- 

ruction with one-piece electrical ro- 


tor and air-moving impeller. Solder- 
type hermetic terminals (rather than 


eadwire) allow 2”-dia unit to be in- 


new! ALINA 


DRILL GRINDER 


Se Oe Oh elem lal- ae — Jal 
small drills 
eur Om—\— Cc eaer— 


@ Sharpens drills fron 
012" to .250 


with only two chucks 
No skill required 


One quick adjustment for right 
foram Samm atolalommel@ins 


Concentric accuracy of sharpened 
eRalIE Me |"lelnelilt-t-xom comm eleler.) 


No resetting of.unit for grinding different diamet 
of drills 


For name of nearest representative write 


ALINA CORPORATION 
401 Broadway, New York 13, N. Y 
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PRECISION 
CONNECTORS 
for PRINTED 

CIRCUITRY 


$s. ek ed card connectors embody all the “Geilgn 5 
ares demanded by betated circuit users. Minimum space, iar cr 





“Pioneers in Connectability”’ 
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purchase grder NO- 
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ave Good Reasons, 


Too! 
ee 


Who Gets the Order—and Why? 


@ If you’re the person responsible for buying your company’s 
springs you know why. You know the price should be right . . . 
equal or better. But you know that price isn’t the final factor 
either. You’ve found that dependability of the supplier is of 
greater importance. His delivery commitment... his assured 
uniformity of quality products . . . and his engineering and 
manufacturing organization that can help solve unusual prob- 
lems that so often save time and final costs. It’s these things 
that spring buyers keep in mind when the supplier’s name is 
put on the order. — 

Lewis’ name goes on the ‘“‘P.O.’s” of so many large com- 
panies for one or maybe all of the reasons mentioned above. 
We're proud of that—and we are certainly going to make sure 
that all of our present and future spring buyers have the same 
important reasons to put “Lewis” on the order—and more 
too, if we can find them. How can we help you? 


LEWIS SPRING & MANUFACTURING COMPANY 
2648 W. North Avenue, Chicago 47, Illinois 


PoOR-E “Cokes. 1.0 0N 


oe < ered 


The finest light springs and wireforms of every type and material 
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serted airtightly in a closed piping 
system.—Rotron Mfg. Co., Schoon- 
maker Lane, Woodstock, N.Y. 
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PHOTOCELLS 


New “Powermaster” cadmium sui- 
phide photocell is a highly miniatur- 
ized unit that can control a commer- 


a TT 
cial sensitive relay without amplifica 
tion at normal daylight level; is sensi 
tive over entire visible spectrum wit 
peak sensitivity at blue-green; ha 
low noise level and high dark resist 
ance. Stability is rated excellent s 
long as power dissipation rating i 
not exceeded. Units are divided int 
eleven sensitivity categories: low-im 
pedance cells are intended primaril: 
for direct relay operation; high-im 
pedance cells for use with an ampli 
fier.—Hupp Electronics Co., 743 Cirel 
Ave., Forest Park, Illinois. 
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MULTIPLIER PHOTOTUBE 


New “Type K 1382” %” ten-stag: 
multiplier phototube has a rated aver 
age gain of 300,000 at 105 v per stage 








At this potential, maximum dark cur- 
rent is 0.1 uamp, photo-cathode sensi- 
tivity is 40 uamp/lumen and average 
anode sensitivity is 12 amp/lumen.— 
Instrument Dep’t, Allen B. Du Moni 
Labs., Inc., 750 Bloomfield Ave., Clif- 
ton, N. J. 
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PHOTOELECTRIC CONTROL 


New “Photo-electric Relay” fea- 
tures (1) unusually small light-source 
and photocell, (2) no tubes or tran- 


sistors, (3) simple circuit insuring 
industrial reliability; operates or 
110/220-v 60-cps. Output: counter o1 
contact rated 2 amp, sp-dt, speeds t 
60 cps.—Tri-Tronics Co., 2607 St 
Charles Rd, Bellwood, Illinois. 
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LETTERING TEMPLATE 


New “No. 925 Lettering Aid Tem- 
plate” for neatness in free-hand let- 
tering, has slots for letter sizes %”, 


32”, #” and 4”. Slots are beveled, 
and reversing template allows use 
with inking pen. There are also print- 
«4 guide lines for equi-distant spac- 
ing. Size 6%” x 33”.—Rapidesign, 
lnc., Box 592, Glendale, Calif. 
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GAS-SYSTEM PROTECTOR 


New “Telapilot” electrically-op- 
erated pilot regulator remote control 
system enhances safety and improved 


service for city gas distribution sys- 
tems; is designed for use in inter- 
mediate and high pressure pilot-loaded 
distribution circuits; enables an op- 
erator at a central control station to 
raise or lower pressure setting on 
pressure regulators 10 to 15 miles 
away. By using a telemetering ar- 
rangement to spot pressure changes, 
he can rectify immediately any un- 
desirable pressures at circuit outlets. 
-Rockwell Mfg. Co., 400 N. Lexington 
Ave., Pittsburgh 8, Pa. 
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DIAL & VERNIER SET 


New “Type AW” precision-en- 
graved disc dial and vernier sets are 
mmediately available from stock in 


‘ Bi 459 
%”, 2”, 3”, & 4” diameters; can 
ie read within. 6 minutes of accuracy. 
—PIC Design Corp., 160 Atlantic Ave, 
“ynbrook, L. 1., N. Y. . 
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A WORLD OF DIFFERENCE 


To 7-3 -) merely 
per milliwatt 
fo} Molise) | aaa 


\ i 


ernational ~— 


_ selenium photo-celis 
and sun-batteries 


¢ Ambient Temperature Range ...—65°C to +100°C for inter- 
mittent operation...—65° to +85°C for continuous duty. 


¢ Incident illumination intensity range for long life and constant 
output...Standard types...0-1,000 ft. candles—Sun 
Battery types ...0-10,000 ft. candles 


* Self generated open circuit voltage 


Me THROUGH RESEARCH 


Tant-ieat:ndielat-)mpi-toadbal-) « 
(o (e) R P (e) R A T | {e) N 


EXECUTIVE OFFICES: EL SEGUNDO, CALIFORNIA + 


For more information circle 167 on inquiry card. 


For ambient temperature tests in the 
LABORATORY or on the PRODUCTION 
LINE, the Model TC-2 Temperature Test 
Chamber is ideal. interchangeable extra test 
trays may be ordered to eliminate loading 
delays in continuous production tests, or 
for convenience in special test work. 


| ako} i t- 1°) (ee Range: —65° to + 350° F. 

Heater: Electric strip heater 

Coolant: Dry ice, 15 ibs. capacity 

Control: Adjustable thermostat & 
selectable heat inputs 

Load Capacity: 600 cubic inches of 
test materials 

Power: 115V, 5 amp. 50-60 cycle 

Overall Size: 48” x 1642”x12” 

Weight: 621, Ibs. 


Versatile... 


Temperature 
Test Chamber 


MODEL TC-2 
TEMPERATURE 
TEST CHAMBER 


STATHAM 
DEVELOPMENT 
CORPORATION 


12411 W. Olympic Blvd. 
Los Angeles 64, Calif. 


$550.00 
F.0.B. LOS ANGELES 


For more information circle 168 on inquiry card. 
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and 
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Briefs 


For this literature 
circle number on 
inquiry card. 


Flow Computer 


COMPUTER 


The computer extracts the square root 
and continuously integrates both differential 
and static pressures, without the use of 
cams or other intermittent devices ... The 
mechanical circuit of the Librascope Flow 
Computer consists of a clock motor that 
drives a counter through a gear train and 
two double-disc integrators, connected in 


CLOCK MOTOR 


series. Each*integrator is, in effect, a speed No 


STATIC INPUT DIAL 
SQUARE ROOT UNITS 


DIFFERENTIAL INPUT DIAL 
SQUARE ROOT UNITS 


changer; the magnitude of the speed change —, ; 


depending on the displacement of the balls 
from the center of the lower disc. (From 
new 4-page Cat. 310398, Librascope, Inc., 
808 Western Ave., Glendale, Calif.) 


For this literature circle 808 on inquiry card. 





DOUBLE DISC 
INTEGRATOR 


WNPUT FROM STATIC 
PRESSURE ELEMENT (P) 


ELEMENT BELLOWS OR MERCURY (h) 





Analog Computers 


GAP/R Components (include) the Model FFR Arbi- 
trary Function Component. The Model FFR causes the 
output to follow an assignable function of the input. It 


we 


Segments Roughly Approximated 
by Tangent Slopes 





Local Curvatures Tailor 
Function Accurately 


FUNCTION 
APPROXIMATED 


5 
5 


Output of Model DLS and 
the Function Fitted 


utilizes an approximation based on ten connected line- 
segments, each of which is independently adjustable as 
to slope, length, and amount of curvature between seg- 
ments. The FFR features quadratic rounding (interpola- 
tion) of line-segment junctions, shift controls and a self- 
contained power supply. 

The Model DLS Delay Line Synthesizer is a five section 
delay line function synthesizer in which the output of 
each section may be delayed in time by an amount contin- 
uously adjustable from 10 milliseconds to one second. 
The time delay may be adjusted by a knob on the front 
of the control unit or by an external voltage. 

The output of each section may have an amplitude of 
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zero to 10 times (up to 50 volts) that of the input signal 
and may be combined in either sign with the outputs of 
the other sections . . .Functions of 50 milliseconds to 5 
seconds duration may be synthesized by Model DLS in 
five segments. (From new 16-page Bulletin “GAP/R Elec- 
tronic Analog Computors,” George A. Philbrick Research- 
es, Inc., 230 Congress St., Boston 10, Mass.) 


For this literature circle 809 on inquiry card. 


Transometer 


The Askania Transometer comprises a pneumatic signal 
transmitter and a positive displacement flow meter. The 
flow meter accurately measures the volumetric rate of 
flow, regardless of changes in viscosity, pressure or tem- 


perature, by means of pistons and cylinders. The cylinders 
act as measuring cups which count the metered fluid as 
the flow passes through the meter... The signal trans- 
mitter operates from the metering system and converts 
the mechanical rotary action of the flow meter to a pneu- 





Casreee ANGULAR ROTATION FOR PRECISE SPEED CONTROL! 


THE TIMES FACSIMILE MS-2 
SYNCHRONOUS MOTOR 


is a phonic wheel type motor capable of operating from 
vacuum tube amplifiers on signal from frequencies 60 
to 4000 cps. It was designed specifically to provide the 
extremely accurate and invariable speed required for 
driving fork-synchronized facsimile equipment. The pre- 
vious model (MS-1) has proved itself by years of contin- 


uous duty in communications service. Its unique charac- 


teristics will be found the answer to many problems in- 
volving the need for constant angular rotation or precise 
synchronization. 

The Model MS-2 Motor can be operated single phase 
in the plate circuit of a single-ended amplifier or as a two- 





phase motor when driven by a push-pull amplifier. The 
latter is recommended since the two-phase connection 
runs quieter and provides more power with less heating. 
The motor current is approximately 75 milliamperes per 
phase. The power input may be as high as 20 watts. 






































ral DESCRIPTION 
5 N\ TYPE — phonic wheel variable reluctance synchronous motor. 
4 Mtl DIRECTION OF ROTATION — determined by start motor. 
h- : + +9000 DRIVING FREQUENCIES — 60 to 4000 cps. 
2495 
NUMBER OF PHASES — 2. 
- *: . MAX. MOTOR CURRENT — 75 ma per phase. 
ESN +2995 , MAX. POWER INPUT — 20 watts. 
: 06270006 wide x 5 LG SLOT 
N MAX. SYNC. TORQUE — 6 in. oz. at 1800 rpm. 
al N MAX. POWER OUTPUT — up to 1/50 hp. depending on 
" input frequency. 
= ' SYNC. SPEED — rpm = driving frequency when connected 
; directly in amplifier plate circuit. 
Rpm = 2 x driving frequency with AC only. 
een en MAX. INDUCTANCE — .8 h. 
MIN. INDUCTANCE — .4 h. 
ROTOR INERTIA — 3.2 oz. in.” 
MAX. FREQUENCY ACCELERATION — 
‘1000 cycles/sec./sec. from 500 through 2000 cps, no load. 
NOTE: Tube types recommended for V2 and V3 are 6SN7GTB, 6BL7, DUTY CYCLE — continuous. 
ont and triode cuenganes beam power ones Selection “ue be BEARINGS — class 7 precision ball bearings. 
»ased on power requirements. Cathode resistor is selected to give the 
lesired DC current through the motor windings. WEIGHT — 172 lbs. 
Complete information and prices SUGGESTED USES — timing devices, facsimile, commutators, 
will be mailed promptly on request. recorders, frequency servo units, variable frequency dividers. 
'S 
° TIMES FACSIMILE CORPORATION 
S 540 West 58th Street, New York 19, N.Y. * 1523 L Street N. W., Washington 5, D.C. 
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TYPICAL 
TACHOMETER TESTS: 
Generators * Motors— 
Electrical and Gasoline « 
Lathes * Looms « 
Steam Turbines « 
\. Milling Machines, 
and many 
others. 


Chronometric Tachometers 


i BUILT TO NAVY SPECIFICATIONS, Totco Tach- 
, ae ometers measure with guaranteed accuracy. 

Guarantee 

ACCURACY 
1 

Tos of 1% 


PRECISION MANUFACTURE, EXCLUSIVE DESIGN, 
STURDY CONSTRUCTION insure trouble-free serv- 
ice, long life. Built-in timing mechanism. 


ABSOLUTE GUARANTEE for one year against 
defects in material and workmanship. 


TECHNICAL OIL TOOL CORPORATION 
Manufacturers of Precision Instruments 
1057 North La Brea Avenue, Los Angeles 38, California 


more information circle 170 on inquiry card. 








INSULATED WIRE 


that will withstand 





Available in outside diameters 
of .04 to .32. 


One or more wires insulated 
with a pure mineral, swaged 
into a metal tube. 


Can be sharply bent. 


Sheath can be welded without 
loss of insulation. 

Available in a _ variety of 
sheath metals with thermocou- 
ples and other wire materials. 


Complete thermocouple probes 
available using this material 
made to your requirements. 


Write for Bulletin 4 


INSTRUMENT COMPANY, INC. 


315 NO. ABERDEEN STREET, CHICAGO 7, ILLINOIS 
Sales Representatives throughout the United States and Canada 
For more information circle 171 on inquiry card. 
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BRIEFS—continuep 


matic signal which is a square root function of the flow. 
This signal can be employed for control purposes and also 
as an actuating signal for indicating and/or recording in- 
struments calibrated in terms of flow. 

Wherever oil is employed as a fuel, combustion con- 
trol, multiple fuel summarization, furnace atmosphere 
control, and the control of total heat input—are most pre- 
cisely and efficiently handled by using the Transometer 
as the flow-metering element. The easily read integrator 
on the Transometer provides a continuous evaluation of 
total fuel consumption for cost accounting or heat balanc»: 
calculations. Flow ranges from 5-100 gph to 300-300: 
gph. (From new 8-page Bulletin 301, Askania Regulato 
Co., 240 EF. Ontario St., Chicago 11, Til.) 


For this literature circle 810 on inquiry card. 





Electronic Test Instruments 


Basically similar to the well-known -hp- 522B, new 523] 
offers broadened frequency range of 10 eps to 1.1 M¢ 
Time interval coverage is also broadened—3 usec t» 
100,000 seconds or 27.8 hours. Period measurement i 
available from 0.00001 cps to 10 KC... Results are dis 
played instantly and automatically in direct-reading for1 
on six panels numbered 0 to 9... Display time is variabl 
from 0.1 second to 5 seconds or indefinitely. 

Advantages: Direct frequency, period, or time interva 
readings; Basic accuracy +1 count; stability 2 ppm pe 
week. 

Use To Measure: 

Frequency. Production quantities. Nuclear radiation 
Power line frequencies. Rps and rpm. Very low frequen- 
cies. Oscillator stability. Repetition rates. Weight, pres 
sure, temperature and acceleration—remote if desired 

Time Interval, Period. Time between impulses. Pulse 





MARSHALLTOWN 











DIAPHRAGM GAUGE 


For Accurate Pressure 
Measurement in 
Ounces or Inches 

of Water 


Marshalltown Figure 83 is an ex- 
tremely sensitive gauge that uses 
a carefully seasoned bronze dia- 
phragm to accurately measure 
very low pressures. It is used ex- 
tensively on many types of natu- 
ral gas installations for checking 
low pressures. 


Write for details and price. LOOK TO MARSHALLTOWN FOR 
ONE OF THE MOST COMPLETE LINES OF INDICATING PRES- 
SURE GAUGES MADE! 

Available in standard dials (reading in 

inches of water) 0-15" -0-30" -0-60" -0-100" 

-0-160"" . . . also i* ounce graduated dials 

from 15 ounces to 5 pounds. 2!/,"", 3!/2"" and 

4'/,"" dial sizes mounted in black enameled 

steel case. 


MARSHALLTOWN MANUFACTURING CO. 


MARSHALLTOWN 3, IOWA 


For more information circle 172 on inquiry card. 
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flow. Oo Ores awciene [Pl aweares wows 
| also = : mae 
g in- Pea: 
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con- 
yhere 
pre- 
nete in the field of controls 
ratory 


n of to wse 0 si0 with MARTIN, builder of 


+ MEQUENCY CONVERTER OSC LOS*NC HMO OME 


ai ee the EARTH SATELLITE and 
lato Figure 1. -/p- 540A with 524B, 525B and oscillosynchroscope. the INTERCONTINENTAL 


cagth. Shutter speeds. Projectile velocity. Relay operating BALLISTIC MISSILE. 
nes. Precise event timing. Interval stability. Frequency 
tios. Phase delay. 
Development of the new -hp-540A Transfer Oscillator 
11s made possible, for the first time, convenient frequency AUTO-PILOTS 
asurements far into the microwave region . . . Model 
0A contains a highly stable, 100 to 220 MC oscillator INERTIAL GUIDANCE 
enerating harmonics to 12 KMC for comparison with the 
iiknown. The comparison device is a diode mixer, ampli- SATELLITE CONTROL SYSTEMS 
er, and built-in oscilloscope {see Figure). (From new 
2-page Supplement to Cat. 22-A (1956), which describes 
0 cilloscopes, VTVM’s, etc., Hewletter-Packard Co., 275 
Fuge Mill Rd., Palo Alto, Calif.) : Contact: PROFESSIONAL 
For this literature circle 811 on inquiry card. EMPLOYMENT OFFICE 


Hydraulic Servovalve M AR Tl N 


Midwestern’s Model 7 Single-Stage Servovalve utilizes Z 
1 new valving principle that gives two-stage linearity Baltimore 3, Md. 
with single-stage reliability. It is precision-manufactured 
for use in high-performance hydraulic or pneumatic power 





Challenging opportunities 






































ADVANCE IN HARDNESS 
TESTING with the NEW 
LEITZ MICRO HARDNESS TESTER 


Even the most delicate and highly finished parts or tools may be tested 
for hardness WITHOUT DAMAGING or DEFORMING THE FINEST 
FINISH. 

The diamond impressions [invisible to the naked eye) are produced with 
loads of only 15 to 300 grams. 


The pyramid (or optionally oe 
shaped impressions are by 
means of a 400-power microscope 
with reticule graduated to .0005 mm. 





nape: A 3 Microscope objective 400x, indenta- 
All the superior dependability (ea cca aa ae 


of the Marsh Needle Valve... extra 100x locat- 
with all the corrosion resis- ing objective are 
tance and durability of 416 mounted on a com- 
A mon revolving tur- 

Stainless Steel! Guaranteed atte wa 
for working pressure up to dexing on the im- 
10,000 psi; equally efficient at pression, 
any lower pressure. Globe and “Tl the LEITZ MICRO 
angle patterns with double fe- HARDNESS TESTER 
male connections in %” to 1” opens up a NEW FIELD of 
size range. Also globe and Hardness Testing for every shop 
angle valves with male inlet, where other methods prove too 
female outlet, 4” and }4” sizes. costly or unsuitable. 
MARSH INSTRUMENT CO. A reasonable price — simple 

Sales Affiliate of Jas.P. Marsh Corp. operation, make the LEITZ 


Dept. 42, Skokie, Illinois TESTER essential equipment 
for any shop. 
Write for our explicit 13-page Booklet — Code GLOLD 


Geo. SCHERR OPTICAL TOOLS, Inc. 


‘Marsh Instrument & Valve Co. (Can.) Lid., 8407 103rd St., Edmonton, Alta., Can. . 200-mG LAFAYETTE STREET © NEW YORK 12, N.Y. 
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STRAIGHT 


It’s ELLISON for accuracy! 


LINE DRAFT 
GAGES 


i 

' 

j 

! Unit mechanism 

Unit mechanism + | 
—readily access- Bi ped | 
| 

| 

| 

| 

| 


readily accessible or 


ible or removed. removed, One, two 
Non-parallax 

pointers. All dia- 

fram types have 

free-floating, long-life diafram. 
Bell type gages, Bulletin 122— 
Diafram type, Bulletin 124. 


INCLINED DRAFT I U-PATH 
GAGES 1 STEAM 


| CALORIMETER 


or three pointers. 
Powerful movement 
on knife edge bear- 
ings. Ask for Bulletin 122. 


Combines throttling, 
! separating and re- 
evaporating calori- 


Constant zero under wide range 
in room temperature. Level and 
tube are replaceable in the field. | meter in a single 
Stationary and portable types. | Unit. Accuracy with- 
Also_accessories and pitot tubes. j in 2° F. Simple to 
Ask for Bulletin 109. § use. Ask for Bulletin 118. 


ELLISON DRAFT GAGE CO. 


546 WEST MONROE STREET SINCE 1896 CHICAGO 64, lil. 
THE ELLISON LINE ALSO INCLUDES; 


Draft Gages, Bell and Diafram—Inclined Draft Gages— Portable Inclined 
Vertical Tube Gages— Vertical Tube Gages—Oil, Heavy Liquid and Mer- 
cury—Single and Multi-Tube-Saturator Gages—U Gages—Stationary and 
Portable— Air Filter Gages— Dial and Inclined Tube Types— Pitot Tubes 
—U Path Steam Calorimeters—Portable Gas Analyzers-Orsat Type 
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BRIEFS—continuep 


TORQUE MOTOR 

















MOTOR 

servo-systems ... System Components: Midwestern’s 
Model 12 Servoamplifier, Model 9 Torque Motor, Model 7 
Servovalve, a 1-in-dia ram weighing 0.4 lb located 1 fi 
from servovalve, and an E-type translational ram pickoff. 
Max. power to load is approximately 2.3 hp; frequency 
response is within 5 db in magnitude to above 100 eps. 
(From new 4-page Brochure MI-2-55-7, Midwestern In- 
struments, P. O. Box 7186, Tulsa, Okla.) 


For this literature circle 812 on inquiry card. 


Dynamic Balancing Machine 


The Dynograph Balancer is a precision electronic device 
to determine and indicate static or dynamic components 








Since 1890... 
Sports and Industry 


have relied on Racine 


for fine TIMERS 


Chronographs and Special 
Timers in All 

Price Ranges 

Write for 

latest 

Catclog 

iT Teli ianale! 


GALLET 


Timers 


JULES RACINE & COMPANY, INC. 


Specialists in Fine Timers — Since 1890 
20 WEST 47th STREET, NEW YORK 36, N. Y 
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AUTOMATIZE 
YOUR ENCAPSULATING 


RED POINT Encapsulating ma- 
chine is fully automatic in op- 
eration. It produces embedded 
or potted assemblies under 
vacuum. 


Simple operation and con- 
sistent results are features of 
the RED POINT Encapsulating 
and Casting Machine. Auto- 
claves of the unit will hold 
pressures to 110 psi, while the 
vacuum system pumps down to 
100 microns absolute pressure. 
Swing-away lid with observa- 
tion window allows the oper- 
ator to check work in progress. 
Temperature range of heated 
units is ambient to 400° F. and 
standard casting cup capacity 
is 194 cc, or 6.56 fluid oz. 
Either 8 or 22 casting cups 
are contained in a single unit. 


Write, wire or telephone for 
further information. 


RED POINT CORPORATION 


1907 Riverside Drive 
Glendale 1, Calif. 
Telephone—THornwall 2-4895 











For more information circle 177 on inquiry card. 











aa Vitration Anglitir 


helt -Right Switeh 


? 


43 








HERMETICALLY 
SEALED 


TIME DELAY RELAYS 
CYCLING TIMERS 


_ @ CIRCUIT RECLOSING 
_ RELAYS 














unbalance. Both amount and position of any existing 

ibalance in a rotor is determined in a few seconds, 
i rough a single reading of the “trace” on a cathode ray 
tbe scale. oo s Meet stringent military specifications. 

Unbalance of the spinning rotor causes flexibly mounted High L ate 
Learing structures to vibrate synchronously with the rota- igh accuracy. Long service life. 
ton. This vibration is transmitted to transducer units © Available 50, 60, 400-cycle to 250V AC; 
hich convert the mechanical vibrations into similar elec- al 6-30V DC. 
trical pulsations. These are then amplified and piotted on ; £ PNR Senalt clee. Precision built 

he vertical scale of a cathode ray tube. The scale reading, 1 a Sill lilaeaiien tiiasl 

r vertical length, of the “trace” line is proportional to the — individually timed and tested. 

mount of unbalance and may be calibrated to read in any Send for comprehensive technical Bulletin PB-410, 
vractical correction unit. .. Phasing mark on rotor allows 
letermination of position of unbalance by beam of light. Cc 

From new 4-page folder “Annis Balancing Machines,” C R A M E R O N a R O L S 
2. B. Annis Co., 1101 N. Delaware St., Indianapolis 2, CORPORATION 
ind.) BOX 5, CENTERBROOK, CONNECTICUT 
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TORQUE 


applied by the inch ounce 








ACTUAL SIZE 


ow ~ WITH 
Available in = ‘“BUILT-IN’”’ 


these Torque Ranges , 
MODEL CAPACITY “ . RELIABILITY 


F80-1-G 0- 80 inch grams 


F8-1-O O- 8inch ounces Completely reliable testing of 


F16-1-0 @: thine safety valves is assured with the 
F32-I-O ~~ po I. E. C. Test Stand, Four gauges 5 my of - Salat 
/ . : t St 
give accurate readings, in the a see by a a al 


F80-1 - i : bite 
— 0- 80 inch ounces model illustrated, for pressures known ET Pe and 
1-O 0-160 inch : accuracy of 1.E.C. Gage 

a aera ranging between zero and 1000 Gigs” They phate. : 


iitiecniatieniiii maititiais pounds. Models are available the BreHaes eens 

foot pound ranges also available for ony Sarge selected by the sure pos pepe 
; customer up to 10,000 pounds ceeding its maximum. 

pressure, Adapter plates can be 

furnished to fit all sizes and 

types of safety valves. For com- 

plete information, please write 


for Bulletin 545. 


sent on request |) 7 INDUSTRIAL ENGINEERING 


PAS TurTEvANT /co. CORPORATION 
ADDISON [QUALITY/ /LLINOIS oY 525 E. Woodbine, Louisville 8, Ky. 
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after 
shutdown 
| protection... 


2Yn" —> 
AGASTAT 
TIME DELAY RELAY 
Allows operation of auxiliary protective devices* after operating cycle 
is stopped. Easily installed in any electrical line. 
The AGASTAT is — 
¢ light, versatile, dependable. 








© instantaneous recycling. 
» unaffected by voltage variations. 
adjustable in timing from 0.1 second to more than 10 minutes. 
available in models that offer delays on energizing and de- 
energizing, two step delays, manually-actuated time delay 
switch, remote push button control. 
*WRITE for new 4-page application folder describing how one larce 
, Company solved its after-operating problem. Address Dept. A21-89 


Elastic Stop Nut Corporation 
of America 





DIVISION 1027 Newark Avenue, Elizabeth, New Jerssy 
Pioneers in pneumatic timing. 
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TIME YOUR TESTS 
IN SPLIT-SECONDS! 


a Be 


ALL PURPOSE 
LABORATORY 
TIMERS 


MODELS AT 
$21.95 TO $26.95 


You can set the large 8" dial for any desired time period within 
an unusually wide range of 3600 possible settings, {ie., | sec. 
to 60 min., | min. to 60 hrs., etc.). At end of preset interval, 
- sounds and external load is automatically switched on or 
off. 

Gra-Lab Micro Timers, Electric Stop Clocks, are 

available in 1/10 sec. or 1/1000 min. graduations & 
for split-second measurements of elapsed time in = 
laboratory or production operations. Price $37.50 


WRITE FOR COMPLETE CATALOG! 


DIMCO-GRAY COMPANY 


212 E. Sixth St. 
DAYTON 2, OHIO 
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BRIEFS—continuep 
Wet Milling Mixer 


In the POLYTRON Milling Heads rings of equal'y 
spaced shearing blades, fixed to disks, are arranged con- 
centrically around two shafts. The inner ring (in Millin: 
Head No. 1)—or rings (in Milling Head No. 2)—f 





shearing blades is fixed to a rotating member which i 
driven by a central shaft. The outer ring of shearin; 
blades—or rings—is fixed to an outer member which i 
mounted on a stationary tubular shaft... Subject to th 
number of shearing blade rings, degree of slot spacing be 
tween the blades and clearance between the rotor an 
stationary blades, substances can be either freely ad 








ESS 
ELECTRIC EYES 


DESIGNED 


i SPECIALLY 
FOR INDUSTRY 


The ESS “miniaturized” photo- 
units (light source and pickup) are 
designed to fit into those small im- 
possible places. These units are en- 

gineered for performance 
in monitoring, counting, 
positioning, registration 

‘Me and density. 

| ESS “miniaturized” elec- 
tric eyes can easily be 
assembled on %4” pipe 
and fittings. 


For more than 20 years ESS instru- 
ments have been used by industry — 
indicators; recorders; and controllers 
for smoke, dust and turbidity, etc. 


Don’t Guess... SPECIFY ESS! 


Write for information 


ELECTRONIC INSTRUMENTS and CONTROLS for INDUSTRY 
TO KEEP OPERATIONS WITHIN LIMITATIONS 


INSTRUMENT COMPANY 


96 SOUTH WASHINGTON AVENUE, BERGENFIELD 2, NEW JERSEY 
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mixed into a vehicle without appreciable change to original 
particle size, or can be cut and broken up from sizable 
chunks to very small particles ranging in diameter from 
a few microns to a fraction of a micron. 

Applications include: 1. Defibration. 2. Beating. 3. 
Mashing. 4. Homogenization. 5. Rapid dispersion and 
suspension. 6. Uniform dispersion. 7. Preparation of em- 
ulsions. 8. Acceleration. 9. Effective gas dispersion. (From 
new 6-page Brochure “The Willems Polytron,” Bronwill 
Scientific, Inc., P. O. Box 981, Rochester 3, N. Y.) 


For this literature circle 814 on inauiry card. 


Air Control Valves 


The basic design embodies a sliding stem moving 
t; rough a series of specially designed packers which seal 
te air in an ON or OFF position without the use of 


WSYWQY GG 























potal seats ... The area through the valve is equiva- 
|. at to that of standard pipe. This full area permits un- 
stricted air flow. 
Five basic types of valves are offered in this catalog 
. The Two Way valve . .. The Three Way Open End 
<haust valve ... The Three Way Piped Exhaust valve 
... The Four Way Open End Exhaust valve ... Th? 
our Way Piped Exhaust ... (From new 44-page Cata- 
ig 54SV, Valvair Corporation, 454 Morgan Ave., Akron 
11, Ohio.) 
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™" NEW METER-RELAYS 
FROM 0-5 MICROAMPERES - UP 


Ruggedized-Sealed, Black Bakelite, or Clear Plastic Cases 
D'Arsonval indicating meters with built-in locking contacts 
for sensitive and accurate control or alarm 


TRIP POINT ADJUSTABLE to any point of 
scale arc. Sensitive to changes as little 
as 1%. One contact carried on moving 
pointer. The other on an adjustable 
pointer. When two pointers meet, con- 
tacts close and lock. Holding coil is 
wound directly over moving coil, lock- 
ing action is electro-magnetic. Reset can 
be manual or automatic. Spring action in 
contacts kicks them apart forcefully. Model 255-C, Single Contact, 


High Limit, 0-10 Volts DC 
$42.50 


Ranges from 0-5 microamperes or 0-5 
millivolts up, full scale. Temperature 
ranges from 0-300°F. (10 ohms external) 
have bimetal cold junction compensation. 
Standard Contact Rating 5 to 25 milli- 
amperes DC. Can be built up to 100 
milliamperes DC. 

Ruggedized-Sealed metal cases are 
2%", 3%” and 4%” round, shock- 
mounted, gasket-sealed. 

Black Bakelite case, 42” rectangular. 

Clear Plastic cases are 22”,3%”", and 
Model 461-C, Double Contact 4,” rectangular. Maximum visibility and 
10-0-10 Microamps DC $83.25 tswar coat. 

Panel meters and indicating pyrometers are also available in ruggedized- 
sealed, black bakelite or clear plastic cases. New 40-page catalog lists 
prices and specifications for meter-relays, meters, pyrometers and auto- 
matic controls using meter-relays. Write for Catalog 4-A, Assembly 
Products Inc., Chesterland 10, Ohio. HAmilton 3-4436 (West Coast: 

Desert Hot Springs 10, Calif. Phone: 4-3133) 


\ MICROAMPERES 
5 


Booth 955, WESCON Show, Aug. 21-24, Los Ange'cs 
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Fast Response 


conax 


BARE WIRE THERMOCOUPLE GLANDS 


provide the only 
simple _ positive 
method for sealing 
two or more bare 
wires at pressures 
from full vacuum to 
20,000 psi. 
INSULATOR No. 3 Low mass, unshielded, bare 
wire thermocouples give al- 
most instantaneous response 
BODY to temperature changes as- 


INSULATOR No. 2 suring greater accuracy of 
measurement and control. 


e Te emperature ran S 
—300°F to +1850° 


Ail stainless steel 
construction 


Complete range of sizes 


THERMOCOUPLE e Available from stock 
WIRE 


WRITE FOR CONAX DATA 
BOOK SHOWING COM- 
PLETE LINE OF THERMO- 
COUPLE ASSEMBLIES AND 
PRESSURE SEALING 
GLANDS. | BOOTH 1802, 


SEALANT SPACE 





INSULATOR No. 1 














COME eee tran 
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IMPEDANCE 
COMPARATOR 


FOR 
LABORATORY 
AND 
PRODUCTION 
IMPEDANCE 
TESTING 


Tests Resistors, Condensers, inductors 
Percentage Deviation From Standard PRICE 
Read On Large Meter 
® Rapid Response — No Buttons To Push 32 4 q 00 
® High Accuracy And Stability : F.O.B. 


Self Calibrating — Requires No NEW YORK 
Recalibration When Changing Ranges 


SPECIFICATIONS 
Bridge Supply Volts 
Component Voltage At Balance....1 volt 
Frequency .. . Either 1,000 C.P.S., or 10,000 C.P.S. 
Full Scale Ranges ...+5%, +10%, +20% 
Comp t Test Rang 
Resistance ---5 ohms - 5 megohms 
Capacitance - - - 50 mmf - 20 mfd 
Inductance --- 100 microhenry - 80 henries 
Power Supply --- 105-125 volts, 60.C.P.S. 


Representatives in Principal Cities 
INDUSTRIAL TEST EQUIPMENT CO. 
55 EAST 11th STREET © NEW YORK 3, N. Y. 


For more information circle 186 on inquiry card. 


August 1956—Instruments & Automation—Page 1673 


























E-3045-DVSG 


A PORTABLE MILLIVOLT POTENTIOMETER 
WITH LABORATORY ACCURACY 


DOUBLE RANGE, 0-16.1 & 0-80.5 M.V. 
MANUAL COMPENSATOR, RANGE, 0-1 & 0-5 M.V. 


REFERENCE JUNCTION COMPENSATION SET 
ON MAIN SCALE TO MAIN SCALE ACCURACY. 


SPOT-LIGHT GALVANOMETER, SENSITIVITY 
3 MICRO-VOLTS PER DIVISION. 


ACCURACY +.0IMV ON LOW & +.05MV ON 
HIGH RANGE 


Write For Bulletin E-18 

















MERCOID 
DIFFERENTIAL ! 


PRESSURE 
CONTROLS 





TO “MAKE” OR “BREAK” AN ELECTRICAL CIRCUIT ON 
CHANGES IN THE DIFFERENCE BETWEEN TWO PRESSURES 











~€@ FOR HIGH PRESSURES 
‘Bourdon Tube Operated 


Series BB: Operating ranges from 

0-60 psi to 2,500 psi., with sensi- 

tivities varying from 0.4” to 50 psi. 
Write for bulletin No. 15 


~€& FOR LOW PRESSURES 
Diaphragm Operated 
Extremely sensitive, for air or gas. 
Series PQ: Operating ranges 
(inches of water) 6.0” vac. to 6.0” 
press. (sensitivity .03”,) and 30.0" 
vac. to 30.0” press. (sensitivity 0.1” 
to 0.02"). 
Write for Bulletin No. 14 


THE MERCOID CORPORATION 
4201 Belmont Avenue, Chicago 41, Hlinois: 











BRIEFS—conrtinuep 





The Inchworm Motor 


The Inchworm Motor is a linear actuator...a powerfu] 
feed mechanism that is accurately controllable in the 
range of microinches. 


BALL WORM 


COARSE FEEO 
WHEEL 


orarerey o 
AM by 
)) N= 

SJE ) 
N \ WZ = 
NSS 


SNS ‘ 
\ ae MAGNETOSTRICTIVE 
MOVABLE MACHINE 1GID MACHINE ELEMENT FEED BAR 


ELEMEN 


Employing a physical phenomenon called the magnet 
strictive effect, the armature of the Inchworm moto 
shrinks under the influence of an electromagnetic field 
snapping back to original size when the magnetic fiel 
is de-energized. A pair of clamps cooperate with th 
armature to convert the expansion and contraction un 
dulations into forward or backward motion, reversing 0) 
demand without backlash. 

The magnetostrictive armature is supported in a pai 
of coaxial clamps (A,B) spaced to provide a desired max 
imum step size. Motion is produced by magnetically shrink 
ing the armature while clamp (B) is locked and clamp (A) 
unlocked. This moves the left end of the armature to th 
right. Clamp (A) is then locked, clamp (B) released anc 





Electcical Instcament Company, Inc. 
Penacook, N. H. 


IN THE NORMAL EXPANSION AND DEVELOPMENT 
OF THE BEEDE INSTRUMENT LINE THE WU meter 
BECOMES ANOTHER PROMINENT MEMBER. THE 
MOST POPULAR MODEL IS IN THE 16 sTYLE. 
Inquiries as to modifications of 


this meter are always welcome 


BEE inacooK, NOM 
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the armature expanded by removing the magnetic field. 
Now, the right end of the armature has moved to the 
right and a net motion between the two members has 
occurred. (From new 8-page Booklet “An Introduction to 
the Inchworm Motor,” Airborne Instruments Laboratory, 
Inc., Mineola, L. I., N. Y.) 


For this literature circle 816 on inquiry card. 


Condenser Microphones 


It can be seen from the described theory and experi- 
ments that the harmonic distortion in condenser micro- 
phones actually is smaller than found from the formula 

d. = 50 x e/ Eo. 




















g 
Microphone 
Cartridge 














Fi). 8 Circuit diagram of the cathode. follower employed in Condenser 
Microphone Type 4111. 


[he dependency upon frequency and sound pressure 
shows that a large amount of harmonic distortion will 
only be present at very low frequencies and at high sound 
pressures, so that, at normal operating conditions, this 
type of distortion will be almost negligible. (From new 
16-page “Technical Revue,” No. 3, July 1955, Bruel & 
K joer, represented by Brush Electronics Co., 3405 Perkins 
Ave., Cleveland 14, Ohio.) 


For this literature circle 817 on inquiry card. 





Applications: 
Automotive 
Radiosonde 
Expendable Devices 
Printed Circuits 
Electrical Toys 

Low Cost Electronic 
Equipment 

—and others 


Send For Full Details 





Ga 
CY OMAP ciectric company 


3349 ADDISON STREET, CHICAGO 18, ILLINOIS 





RELAYS * SOLENOIDS * COILS * TRANSFORMERS * SWITCHES * HERMETIC SEALING 
For more information circle 190 on inquiry card. 








The only portable potentiometer 





pyrometer with interchangeable 
direct-reading scales 


Temperatures 

Read Directly. 

No graphs, 

charts or 

conversion 

tables 
Interchangeable 
scales measure 
all types of 
thermocouples 


...checks and calibrates all types 
of temperature instruments. 


“Pyrotest” is the most versatile instrument of its type. 
Compact, rugged, easy to carry (12 Ibs... . 124%" x 
9” x 84%”). Accurate to % of 1%. 5 instruments in one— 
with a scale for every use, interchangeable in 30 sec- 
onds. Self-contained power supply. Write for free Bul- 
letin 112. ‘ 


TECHNIQUE 
ASSOCIATES, INC. 


414 TRANSPORTATION BLDG. 
INDIANAPOLIS 25, IND. 


For more information circle 191 on inquiry card, 


Range Selector Is Highlight Of All 
American Model 150 HLA-D 
Vibration Fatigue Test Machine 


& 


This machine subjects parts or assemblies, up to 150 lbs. 
in weight, to a comprehensive vibration fatigue test. 
It has a 50% overload safety factor. Vibration in simple 
harmonic motion is produced horizontally. Displacement 
(double amplitude) is adjustable from 0” to 125”. Auto- 
matic Range Selector controls acceleration and decelera- 
tion. From 10 cycles per second frequency may be in- 
creased uniformly to 60 c.p.s. and then decreased to 10 
c.p.s. Any desired range within the total may be selected. 
Selector can be switched off and frequency held at any 
¢.p.s. 

Recommended for testing aircraft, electronic, electrical, 
mechanical or optical parts or components. One of 7 mod- 
els. Send for Catalog F, containing helpful data, nomo- 
graph chart and listing typical users. Write to 


ALL AMERICAN TOOL & MFG. CO. 
8011 LAWNDALE AVENUE, SKOKIE, ILLINOIS 
Makers of All American Precision Die Filing Machines. 
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INSTRUMENTS 
an 
AUTOMATION 


New 
Literature 





AUTOMATION 


Automatic Positioning Table. New 
2-page bulletin describes maker’s au- 
tomatic positioning table controlled 
by tape for repetitive runs in light 
manufacturing. New 8-page reprint 
presents application of positioning to 
turret lathe overations.—Binotrol 
Div., Barnes Engrg. Co., Stamford, 
Conn: _— 

~~ Citelé 601 on inquiry card. 

Combustion Control. New 20-page 
price manual, Bulletin CG-71, de- 
scribes line of maker’s products— 
flame safeguards, etc.—Combustion 
Control Div., Electronics Corp. of 
America, 718 Beacon St., Boston 15, 
Mass. 

Circle 602 on inquiry card. 


Remote Control System. New 4- 
page Bulletin describes maker’s re- 
mote control system that uses polar- 
ized voltage pulses for two-position 
discreet operation of pumps, valves, 
doors, ete.—Sparton Control Systems 
Div., The Sparks-Withington Co., 
Jackson, Mich. 


Circle 603 on inquiry card. 


Automatic Parts Feeder. New 4- 
page bulletin presents maker’s “Feed- 
A-Matic’”’, a parts feeder which feeds 
up to 200,000 items per hour.—U. S. 
Engineering Co., 40-24 22nd St., L. I. 
City 1, N. Y. 

Circle 604 on inquiry card. 


=. VALVES 


Water Mixing Valves. New 4-page 
Bulletin 362 describes maker’s “Hy- 
droguards” Type N-45 and N-125 
which thermostatically mix hot and 
cold water to deliver a blend at the 
desired temperatures.—Powers Reg- 
ulator Co., Skokie, Ill. 


Circle 605 on inquiry card. 


Valves. New 18-page Bulletin 700 
presents maker’s diaphragm-actuated 
M-series valves designed to regulate 
flow of gases and fluids—Natural 
Gas Equipment Inc., 804 So. Fair 
Oaks Ave., Pasadena 2, Calif. 


Circle 606 on inquiry card. 


Reducing Valve. New 2-page Bul- 
letin 5565C presents dimension draw- 
ings and classification table for mak- 
er’s direct-operated pressure-reducing 
valve.—Leslie Co., Lyndhurst, N. J. 


Circle 607 on inquiry card. 


Valves. New 4-page Bulletin 100 
presents miniature packless valves 
and manifolds. New 4-page bulletin 


presents packless demi valves and 
diaphragm operated ‘‘Bantam’’ 
valves.—George W. Dahli Co., Inc., 
430 High St., Bristol, Rhode Island. 


Circle 608 on inquiry card. 


Solenoid Valves. New 2-page bulle- 
tin describes maker’s new bronze and 
stainless steel, direct-acting, solenoid 
valves.—J. D. Gould Co., 730 E. 
Washington St., Indianapolis 2, Ind. 

Circle 609 on inquiry card. 


Butterfly Valves. Eight New 2- 
page Bulletins, No. 574 A,B,C,D,575,- 
576,577 and 578 describe maker’s rub- 
ber-seated type butterfly valves for 
water service.—W. S. Rockwell Co., 
200 Eliot St., Fairfield, Conn. 


Circle 610 on inquiry card. 


Metering Valves. New 4-page bul- 
letin describes maker’s non-leak, fin- 
ger-tip controlled metering valves for 
gases and liquids.—Robbins and As- 
sociates, 1735 W. Florence Ave., Los 
Angeles 47, Calif. 


Circle 611 on inquiry card. 


Hand Valves. New 2-page Circular 
No. 605 describes maker’s bronze 
globe valve “LQ600” now available in 
two complete series for a wide range 
of pressure applications—Lunken- 
heimer Co., Cincinnati, Ohio. 

Circle 612 on inquiry card. 


Valves. New 16-page Catalog No. 
700 presents characteristics on mak- 
er’s line of forged steel valves.— 
Velan Steam Specialities Inc., 37 So. 
River Street, Plattsburg, N. Y 

Circle 613 on inquiry card. 


Control Valve. New 4-page Bulle- 
tin 5813 presents maker’s single con- 
trol valve that replaces nest of in- 
dividual valves for cyclic control of 
ion exchange equipment such as de- 
mineralizers, and pressure filters.— 
Cochrane Corp., 17 St. and Allegheny 
Ave., Phila. 32, Pa. 


Circle 614 on inquiry card. 


Valves. New 4-page pamphlet pre- 
sents maker’s “Quick-Dump” 4”, 3- 
way, multi-purpose valves for appli- 
cations up to 125 psi, available as 
solenoid, cam, pedal, lever or button 
operated type—Humphrey Products, 
Kalamazoo, Mich. 

Circle 615 on inquiry card. 


Jacketed Valves, Fittings, Piping. 
New 26-page Catalog 356 presents 
application data and specs for mak- 
er’s line of jacketed valves, fittings 
and piping.—Parks-Cramer Co., P.O. 
Box 444, Fitchburg 22, Mass. 


Circle 616 on inquiry card. 


Pneumatic Valve Actuators. New 4- 
page Bulletin B-1020-5 presents mak- 
er’s pneumatic spring and diaphragm 
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“Conomotor” actuators for use with 
butterfly valves, gas and oil burner 
valves and dampers.—Conoflow Corp., 
2100 Arch St., Phila. 3, Pa. 


Circle 617 on inquiry card. 


Electro-Hydraulic Pilot Valve. New 
6-page Specification Sheet GH-300 
presents maker’s d-c current actu- 
ated, two-stage, high-capacity elec- 
tro-hydraulic pilot valve——Hagan 
Corp., Pittsburgh 30, Pa. 


Circle 618 on inquiry card. 


MOTORS 


Gearhead Motors. New 4-page Bui- 
letin F-4344-3 presents maker’s per- 
manent magnet type d-c motors whic) 
can be supplied with gearheads for 
maximum torque output of from 5 t» 
10 pound-inches.—Barber-Colma i 
Co., Rockford, Ill. 


Circle 619 on inquiry card. 


—* TEMPERATURE 


Thermistors. New 12-page Catalo 
EMC-1 describes maker’s line o* 
thermistors, including bead, rod, disc, 
and washer types, and built-up assem- 
blies—Fenwal Electronics, Inc, 
Framingham, Mass. 

Circle 620 on inquiry card. 


Thermistor Elements. New 4-pag:: 
bulletin describes maker’s thermisto» 
heat detector cells available in three 
models and a variety of standar« 
sizes.—Servo Corp. of America, Nev 
Hyde Park, N.Y. 


Circle 621 on inquiry card. 


Thermistor Bolometers, New 4 
page Technical Bulletin TB 1300-1 
gives characteristics and circuit de 
sign considerations of maker’s therm 
istor heat detector cells.—Servo Corp. 
of America, 20-20 Jericho Turnpike, 
New Hyde Park, N.Y. 

Circle 622 on inquiry card. 


Dial Thermometers. New §8-page 
Bulletin 149 describes maker’s bi 
metal thermometers with anti-paral- 
lax maxivision dial—Manning, Max- 
well & Moore, Stratford, Conn. 

Circle 623 on inquiry card. 


Pyrometers. New 8-page Catalog 
175 describes maker’s optical, micro 
optical, radiation, immersion, surfac« 
and indicating pyrometers.—The Py- 
rometer Instrument Co., Inc., Berg- 
enfield, N.J. 


Circle 624 on inquiry card. 


Temperature Switches. New 4-page 
Bulletin S-AT-1 describes maker’s 
complete line of snap-action “Thermo- 
switch” controls and lists physical 
electrical and performance specifica- 
tions.—Fenwal Inc., Ashland, Mass. 

Circle 625 on inquiry card. 


Temperature Switches. New 4-page 
Catalog ML-1 presents physical, elec- 
trical and performance data of mak- 
er’s “Thermoswitch” units——Fenwa! 
Inc., Ashland, Mass. 

Circle 626 on inquiry card. 


Pyrometer Indicators. New 8-page 
Catalog 25-3 describes maker’s milli- 
voltmeter multiple-point-type pyro- 
meter indicators——Thermo Electric 
Co., Inc., Rochelle Park P.O., Saddle 
Brook, N.J. 

Circle 627 on inquiry card. 









elec- 








Thermostats. New 4-page Bulletin 
8400 illustrates maker’s line of ther- 
mostats, including adjustable, manual 
reset, semi-enclosed, hermetically 
sealed, etc.—Stevens Mfg. Co., Inc., 
P. O. Box 1007, Mansfield, Ohio. 
Circle 628 on inquiry card. 


Thermocouple Restorer. New 4-page 
reprint features article on use of mak- 
er's thermocouple restorer on furnace 
for annealing steel coils—The Peer- 
less Electric Co., Warren, Ohio. 

Circle 629 on inquiry card. 


Temperature Controls. New 8-page 
condensed catalog reviews maker’s 
line of temperature controls and allied 
equipment for industrial heating and 
refrigeration.—The Partlow Corp., 2 
Campion Rd., New Hartford, N. Y. 

Circle 630 on inquiry card. 


‘Thermocouple Head. New 2-page 
le.flet describes maker’s miniature 
t! ermocouple head with angle bracket 
avd operating temperatures up to 
500°F.—Marlin Mfg. Corp., 12410 
Triskett Road, Cleveland 11, Ohio. 


Circle 631 on inquiry card. 


femperature Control. New 2-page 
billetin presents maker’s automatic 
temperature controller that scans 
nirrored meter face with a beam of 
izht and detects position of the py- 
rometer needle.—The Jelrus Co., Inc., 
136 W. 52 St., New York 19, N.Y. 


Circle 632 on inquiry card. 


Fire Alarm Systems. New 10-page 
reprint is “Guide for Preparing Fire 
Alarm System Specifications.”—Ed- 
wards Co., Dept. PA-9, Norwalk, 
Conn, 

Circle 633 on inquiry card. 


c 


Leak Detector. New 6-page Bulletin 
483 presents specs and applications 
for maker’s leak detector for locating 
leaks in pressure, vacuum and her- 
metically sealed systems.—Process In- 
struments Dept., Beckman Instru- 
ments, Inc., Fullerton, Calif. 

Circle 634 on inquiry card. 


Leak Detector. New 4-page Bulletin 
1330 describes maker’s Type 24-210 
portable leak detector for testing evac- 
uated or pressurized systems by the 
mass spectrometer principle.—Consol- 
idated Electrodynamics Corp., 300 
Abe Sierra Madre Villa, Pasadena, 
Calif, 


PRESSURE, 
WEIGHT 


Circle 635 on inquiry card. 


Vacuum Pump. New 4-page Bul- 
tin No. 4356 describes design and 
dvantages of new radiator air-cooled 
ibrication system in two high vacu- 
m pumps.—Leiman Bros., Inc., 146- 
31 Christie St., Newark 5, N.J. 

Circle 636 on inquiry card. 


Pressure Pickups. New 2-page Bul- 
‘tin CEC-1539B describes type 4-311 
ressure pickup with 10 to 5,000 psig 
anges for applications with severe 
ibration, acceleration and ambient- 
emperature variations. New 2-page 
sulletin CEC-1541A describes type 
-313 pressure pickup with absolute 
Yr gage models from 250 to 5,000 psi 
anges. New 2-page Bulletin CEC- 

























EXPANDED LINE OF 
400 CYCLE INSTRUMENT MOTORS 




































Special designs to meet 





your requirements 















MMilkMal-h Alllemohmulliliclitiar 4-Xemiileliol a; 






¢ CONTROL MOTORS—WITH 


offers the designer a wide choice of 















frame sizes, speeds and input voltages AND WITHOUT INTEGRAL 
resulting in versatility for multiple DAMPING. 
applications. High performance and ° HYSTERESIS SYNCHRONOUS 
high accuracy are incorporated in the MOTORS 
ol-SifolMobmel MNY-Tagelul-veilelrurmuleliels; ‘ 
manufactured to meet special and e INTEGRAL GEARHEAD MOTORS 
specific needs. Frame sizes are I-I/16, ~ALL TYPES. 
I-3/16, |-7/16, 1-3/4, |-I5/16.Windings ¢ GYRO MOTORS. 
are available for |, 2 or 3 phase with ° BLOWER MOTORS. 
voltages to suit the applications. 

© AXIAL FLOW BLOWERS. 


7 Noh Zelate-tomel-ti(elamme lel iM amuitoli-talol ts 





and precision workmanship insure 














Write today for 
our new motor 


maximum performance and reliability. 





brochure. 














SERVOMECHANISMS, Inc. » Eastern Components Division + 625 Main Street: » Westbury, L.1., N.Y. 
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HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 50 years. 


In general use 
for specification 
purposes. Sim- 
ple, sturdy. 
Comparatively 
inexpensive. 


Illustrated 
bulletins 
free 


The Shore Instrument 
& Mfg. Co., Inc. 


90-35 Van Wyck Expressway 
Jamaica 35, N. Y. 
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High Precision OpticaL Compo- 
NENTS Any Size For 
Astronomical and Physical 
Research 


e 
Parabolic, Spherical, Ellipsoidal 

and Plane Mirrors 
e 

Plane Parallel PLATES 
& 

SCHLIEREN SYSTEMS 
e 

Wind Tunnel Optics 
* Mec 

Lenses & Prisms of Glass 
Natural or Synthetic 
CRYSTALS 
e 
Complete Optical and Mechanical 
INSTRUMENTS 

= 

Made to Specifications 
e 

High Vacuum Coating 


John Unertl Optical Co. 


3551-3555 East Street 
Pittsburgh 14, Penna. 
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NEW LITERATURE 





1553A describes type 4-314 pressure 
pickup with absolute or gage models 

from 1,000 to 5,000 psi ranges 

threaded for standard fittings.——Con- 

solidated Electrodynamics Corp., 300 

Gif Madre Villa, Pasadena, 
aut. 


Circle 637 on inquiry card. 


Pressure Pickup. New 2-page Bul- 
letin 1568 presents maker’s pressure 
pickup, Type 4-316, capable of con- 
tinuous operation at 600°F.—Consoli- 
dated Electrodynamics Corp., 300 N. 
Sierra Madre Villa, Pasadena, Calif. 


Circle 638 on inquiry card. 


Vacuum and Pressure Gages. New 
4-page Catalog 140 describes maker’s 
vacuum and pressure gages which use 
the principle of noble-metal compen- 
sated thermopiles.—Hastings-Raydist, 
Inc., Hampton, Va. 

Circle 639 on inquiry card. 


Diaphragm Manometer. New 2-page 
leaflet describes maker’s diaphragm 
manometer for measuring vacuum, 
pressure and differential pressure.— 
Taylor Instrument Co., Rochester 
i, N.Y. 

Circle 640 on inquiry card. 


High Pressure Equipment. New 2- 
page Leaflet No. 155 describes mak- 
er’s additions to the regular HIP line 
including autoclaves, generators, re- 
actors, and gages.—High Pressure 
Equipment Co., Inc., Erie, Pa. 

Circle 641 on inquiry card. 


Pressure Transducer. New 2-page 
leaflet presents maker’s piezoelectric 
pressure transducer Model LC-33 
which employs sensitive elements of 
the lead zirconate formulations.—At- 
lantic Research Corp., Alexandria, Va. 

Circle 642 on inquiry card, 


Pressure Transducer. New 8-page 
bulletin describes maker’s new “Dyna- 
gage” DG-400 for measuring static 
and dynamic pressures at 6000°F. 
—Photocon Research Products, 421 N. 
Foothill Blvd., Pasadena 8, Calif. 


Circle 643 on inquiry card. 


Vacuum Gage. New 1-page leaflet 
describes maker’s thermocouple vacu- 
um gage with voltage stabilized cir- 
Sn F. Smith Co., Rochester 


Circle 644 on inquiry card. 


Dynamometer. New 4-page bulletin 
presents maker’s precision-dynamom- 
eter for determining the force re- 
quired to actuate delicate mechan- 
isms.—George Scherr Co., Inc., 200 
Lafayette Street, N. Y. 12, N. Y. 


Circle 645 on inquiry card. 


Torque Testers. New 4-page Bulle- 
tin 711 describes maker’s running 
torque testers and dynamometers for 
fractional hp motors with capacities 
from 1 in-oz to 320 in-lb.—John Chat- 
illon & Sons, 85 Cliff St., New York 
38, N. Y. 

Circle 646 on inquiry card. 


Floor Scales. New 4-page bulletin 
presents maker’s heavy duty floor 
scales with double pendulum mechan- 


Page 1678—Instruments & Automation—Vol. 29 


ism and unit weight mechanism.—To- 
ledo Scale Co., Toledo 1, Ohio. 


Circle 647 on inquiry card. 


Remote Digital Weight. New 8-page 
bulletin describes maker’s remote dig- 
ital weighing equipment plus auto- 
matic electric typewriters, tape 
punch, and card punch for tabulation. 


—Toledo Scale Co., Toledo, Ohio. 


Circle 648 on inquiry card. 


Automatic Scale. New 4-page Tech- 
nical Reference 56B describes maker's 
high-speed, automatic cottonseed 
scale in cotton gin operation.—Rich- 
ardson Scale Co., Van Houten Ave., 


Clifton, N. J. 


Circle 649 on inquiry card. 


Shipping Scale. New 4-page Bulle- 
tin 1148A presents maker’s automatic 
heavy duty grain shipping scale.—- 
Richardson Scale Co., Clifton, N. J. 


Circle 650 on inquiry card. 


Automatic Coal Scale. New 16-pag= 
Bulletin 0352A presents maker’s auto 
matic coal scales, belt feeders, hop- 
pers and other accessories for coa! 
fired boilers——Richardson Scale Co 
Clifton, N. J. 


Circle 651 on inquiry card. 


FLOW 


Flow Transmitter. New 6-page bul 
letin presents maker’s new high-heai 
differential meters which transmi 
linear flow signals—Bailey Meter 
ae 1050 Ivanhoe Rd., Cleveland 10, 

io. 


Circle 652 on inquiry card. 


High-Capacity Flowmeter. New 4- 
page Catalog 10-A-43 describes mak 
er’s high-capacity variable area flow 
meter with linear calibration in all 
metal construction-—Fischer & Por 
ter Co., Hatboro, Pa. 

Circle 653 on inquiry card. 


Pneumatic Ratio Relay. New 2 
page Specification Sheet SP-4315 de 
scribes maker’s ratio relay Model 3-1) 
for panel mounting with handwhee' 
adjustment for control of fuel/air 
ratio, etc.—Hagan Corp., Pittsburgh 
30, Pa. 

Circle 654 on inquiry card. 


Chlorinators. New 4-page leafle: 
presents maker’s variable orifice chlo 
rinators featuring new principle for 
accurately feeding chlorine gas.— 
Wallace & Tiernan Inc., 25 Main St. 
Belleville 9, N. J. 


Circle 655 on inquiry card. 


Flow Regulators. New 6-page Bul- 
letin 561 describes makers direct-act 
ing flow rate regulators for liquids. 
slurries, and suspensions.—W. A 
Kates Co., 4830 Waukegan Road, Deer- 
field, Il. 

Circle 656 on inquiry card. 


Flow Vibrators. New 6-page bul- 
letin describes maker’s alternating 
vibrators that develop torque rathe 
than thrust for bulk material han- 
dling.—Eriez Mfg. Co., Erie 6, Pa. 

Circle 657 on inquiry card. 





Vibrators. New 6-page bulletin de- 
scribes maker’s vibrators, and char- 
acteristics that develop alternating 
torque rather than thrust for bulk 
material handling—Eriez Manufac- 
turing Company, Erie 6, Pa. 

Circle 658 on inquiry card. 


Bulk Material Flow and Level. New 
2-page Technical Reference 55D pre- 
sents three models of maker’s auto- 
matie sensing devices for bulk materi- 
als.—Richardson Scale Co., Van Hou- 
te, Ave., Clifton, N.J. 


Circle 659 on inquiry card. 


Hydraulic Systems. New 20-page 
ulletin M5101A describes oil-hydrau- 
ic systems and components for mo- 
ile units such as trucks, buses, con- 

iction machinery, material hand- 
.s, agricultural and allied equip- 
.nt.—Vickers, Inc., Box 302, Detroit 
>». Mich. 

Circle 660 on inquiry card. 


sight Glass. New 4-page folder de- 
»ibes maker’s “PresSure”, special 
s and mounting for use in chemi- 
pharmaceutical, petroleum, food 
»cessing industries, etc.—‘‘Pres- 
e” Products Co., P.O. Box 424, 
barleston 22, W.V. 


Circle 661 on inquiry card. 


AIRCRAFT 


‘yres and Potentiometers. New 4- 
aze leaflet #380 describes specifica- 
icns and characteristics of maker’s 

iilable compensated vertical gyros, 

-gedized fully floated gyros and di- 

‘tional gyros.—Gyromechanisms 
iv, raed Corp., Halesite, 
belsy) eR 


Circle 662 on inquiry card. 


\utomatic Pilot. New 8-page Bulle- 
F-797 describes maker’s tubeless 
automatic pilot engineered expressly 
’ small planes.—Federal Telephone 
and Radio Co., 100 Kingsland Road, 
Clifton, N.J. 
Circle 663 on inquiry card. 


Control Beacon. New 4-page _ bro- 
chure describes maker’s air traffic 
control beacon for automatic identi- 
fication and air traffic safety —Stew- 
art-Warner Electronics, 1300 N. Kost- 
ner Ave., Chicago 51, III. 


Circle 664 on inquiry card. 


VISCOSITY 


Viscometer. New 8-page Bulletin 
MSP-125A describes maker’s new ap- 
proach to rotational viscometers pro- 
ducing high rates of shear.—Hagan 
Corp., Pittsburgh 30, Pa. 

Circle 665 on inquiry card. 

Viscometer. New 8-page Bulletin 
MYP-509A describes the operation 
and maintenance of the maker’s vis- 
cometer.—Hagan Corp., Pittsburgh 
30, Pa. 

Circle 666 on inquiry card. 


cou AIR, MOISTURE 
A 
am spa’ 


Moisture Indicators. New 2-page 
bi iletin illustrates “Full-View” sight 
fl.w moisture indicators that change 
cor when moisture is present in gas 
0 air lines.—Jacoby-Tarbox Corp., 
8'8 Nepperhan Ave., Yonkers, N. Y. 


Circle 667 on inquiry card. 


Air Sampler. New 2-page Bulletin ~ 


(310-2 describes “Fixt-Flo” air sam- 





SWISS AMERICAN JEWEL BEARINGS Co. 





defined by the dicionary defined by an instrument 


.ee "the quality or state of See maker... 
being precise; accuracy; es 
mechanical exactness.” 


JEWEL BEARINGS 


Sapphire and Ruby 
Precision Jewel Bearings 


FEATURE 


@ exact tolerances 


Individually Set To Order. ° Sen ee eee 


Mass Produced For 

Industrial Requirements. FOR 

For detailed information, e INSTRUMENTS e CLOCKS 

send specifications or contact e@ METERS e@ MEASURING DEVICES 


ee 32-30 58th St., Woodside 2, Long Island, N. Y. 
FACTORIES OF ITS KIND IN THE WORLD 
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WIDE-RANGE 


GENERATOR Gp 


Model PG-200AA Pulse Generatore PGA-210 Range Extenders 


@ DURATION AND POSITION .05 to 1000 ys 
@ RISE AND DECAY TIMES CONSTANT .03 us 
@ SINGLE PULSES TO 20,000 PER SECOND 
@ 100 VOLTS, 50 OHMS DRIVING IMPEDANCE 
@ CALIBRATED WIDTH, POSITION AND RATE 
@ TRIGGER OR SINE WAVE SYNCHRONIZATION 


TELETRONICS LABORATORY, INC. westetay i i'n y 
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more performance 
at less cost 


Solve for: Lift component ‘L' of a total aerodynamic force at -+-90° with 
respect to velocity direction of on aircraft, 


— . Xx, (—A) 
a ree a a 
Uviy.8:, #, p= (Ur s.on-+LV47+1.5,-+382) ( SR, ) 


Si A+ Rese 


i=} 


Difficult problems—even twelfth-order linear differentiai equations 
and nonlinear equations—are no problem for the 


WEBER 


GENERAL PURPOSE ANALOG COMPUTER. 


It requires no auxiliary equipment to present dynamic solutions in 
acoustics, aerodynamics, vibration, thermodynamics, structures, and 
chemistry. As a simulator, the unit can be used to find operation 
parameters; to study missile trajectory and various aerodynamic fac- 
tors of yaw, pitch, and roll. 


We think it’s the greatest thing since the Model T, and if 
you don’t believe you can get all of this for $8000, give us 
a chance to prove it to you. Write for more information. 


DUAL OPERATIVE TIME, real and fast, with in- 
stantaneous switching and 5” dual beam scope. 


\—_———_ 36. POTENTIOMETERS 


24 AMPLIFIERS: 
12 integrating/summation; 12 summation. 


Augmentive Functions 
Available 


| 

| 

| 

| 

! 

| 

| 
ee — 
J ; 
| 

| 

| 

| 

l 

| 

l 


SIMPLIFIED EQUATION BOARD eliminates 


Fil programming of problem. 


FUNCTION GENERATOR included as 
standard equipment. 


CABINET DESIGN provides sliding racks 
for individual component housing. 





ELECTRONICS 


A division of Weber Aircraft, 2820 Ontario Street, Burbank, California 
_— — << aus oe ae oe ae au eee a= ae «ae au au au aus «a= aes aus ae a= 
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MACHINE-DIVIDED SCALES 


Made with latest 
SIP Swiss Automatic Dividing Machines 


prVepeeeeypernyy 


7 
aye 340 W01y 


/ 
380 /1, 
? 


relocedeccteneboontoes 


LINEAR 
Accuracy to +5 microns(0.0002” ) 


CIRCULAR 
Accuracy to +5 seconds 


Any scale pattern—Any line width— 
Any material 


FINE MACHINE ENGRAVING 


Scales, Dials, Drums, Rods, Panels 


ACCURATELY ETCHED RETICLES 


Made to any specified pattern 
and dimensions 





PROMPT DELIVERY 


on large or small quantities. 





L. C. RENICK CO. 
3820 So. 59th Court, Cicero 50, Illinois 














STATIONARY 
TACHOMETERS 





CENTRIFUGAL TYPE 


Indicating R.P.M., F.P.M., etc. 
Belt, Sprocket, or Flexible 
Shaft Drives 
Models available for practically 
every requirement. 
Immediate attention will be given 
to your inquiries on all industrial 
speed measurement problems. Just 

ask for literature. 


Amthor Testing Instrument Co., Inc. 


45 Van Sinderen Ave., Brooklyn 7, N. Y. 








For more information circle 199 on inquiry card. 


For more information circle 200 on inquiry card. 


Page 1680—Instruments & Automation—Vol. 29 


NEW LITERATURE 


pler designed to collect large samples 

of contaminants for air pollution 

analysis.—Mine Safety Appliances 

is aoe N. Braddock Ave., Pittsburyh 
ees 





Circle 668 on inquiry card. 


Atmospheric Regeneration Dryer. 
New 2-page data sheet presents mak- 
er’s atmospheric regeneration drye:s 
models 50 A to 200 A for compress +d 
air or gas.—Industrol Corp., 472 
Westfield Ave., East, Roselle Pa), 
Nee 

Circle 669 on inquiry card. 


Steam Purifiers. New 8-page ( e- 
scriptive Bulletin G10M presets 
maker’s “Hi-eF” purifiers for remc y- 
ing liquids, solids, oil or dirt from li ‘e 
or exhaust steam.—V. D. Anders in 
Co., 1935 West 96th St., Clevela d 
2, Ohio. 


Circle 670 on inquiry card. 


VIBRATION 


Vibration Calibrator. New 2-pa;: 
Technical Bulletin 501 describes ma: 
er’s vibration calibrator Model 5 
for calibrating vibration pick-ups or 
measuring vibration of non-magnet ¢, 
metallic surfaces.—ACF Electronics, 
800 North Pitt St., Alexandria, Va. 


Circle 671 on inquiry card. 


Vibration Testing. New 8-page iss: e 
of “Vibration Notebook” (Vol 2, No. 
1) describes vibration testing und:r 
rarefied atmospheric conditions ard 
temperature extremes.—MB Mfg. C.., 
1060 State St., New Haven, Conn. 


Circle 672 on inquiry card. 


Shock and Vibration Isolators. New 
8-page Bulletin 56-02 describes mak- 
er’s cup-mount series of shock and 
vibration isolators for shipboard, mo- 
bile and industrial service.—Barry 
Controls Inec., 918 Pleasant St., W:- 
tertown 72, Mass. 

Circle 673 on inquiry card. 


SPEED, FREQUENCY 


Speed Recorders. New 4-page Bu'- 
letin ND46-27(1) describes maker's 
“Speedomax G” recorders for meas- 
urement of rotational and linear 
speeds and includes standard and ex- 
plosion-resistant tachometers.—Leedcs 
& Northrup Co., 4934 Stenton Ave, 
Phila. 44, Pa. 


Circle 674 on inquiry card. 


Stroboscope. New 2-page Catalo: 
Sheet 18A-1 combines description an! 
instructions on maker’s inexpensiv: 
60-cycle stroboscope, Model 18A.—- 
Berkshire Laboratories, Greenville, 

H. 


Circle 675 on inquiry card. 


TESTING, INSPECTION 


Non-Destructive Testing. New 1- 
page bulletin describes maker’s meth- 
ods and equipment used for non-de- 
structive testing—Magnafiux Corp 
7300 West Lawrence Ave., Chicag > 
31, Ill. 


Circle 676 on inquiry card. 


Metal Analyzer. New 2-page Cata- 
log Sheet ED 11706 presents “Metz! 
Monitor” that determines variation 
in composition, hardness, grain size, 









edie metal samples or on a single piece of 
. sample metal.—Brush Electronics Co., 3405 
olla ny $ Perkins Ave., Cleveland 14, Ohio. 
iiaeeal Circle 677 on inquiry card. 
ittsbur:ch Porosimeter. New 2-page Bulletin 


9282 presents maker’s Porosimeter 
for pore structure analysis, which 
measures sizes of pores from 0.1 mm 


















Dryer ! 
nts mak. to 0.06 microns and pore volumes as 
n drye vs small as 0.0005 ml at each pore diam- 
npress od eter.—American Instrument Co., Inc., 
rp., 472 Silver Spring, Md. 
le Pa) Ik, Circle 678 on inquiry card. 
Year Tester. New 4-page Bulletin 
16: describes maker’s wear tester for 
age (e- pa ats, varnishes, lacquers, linoleums 
prese! ts an other materials—Gardner Labo- 
remc /- ra ory, Inc., 5521 Landy Lane, Be- 
rom lie th sda 14, Md. 
nders in Circle 679 on inquiry card. 
levela d 
loss Recorder. New 4-page Bulle- 
tir 167 describes the maker’s auto- 
mic gloss, color and reflectance 
re order which utilizes a modified 
Vz-ian model G-10 graphic recording 
2-pa;e un t.—Gardner Laboratory Inc., Be- 
2S Ma <- th sda 14, Md. 
lel 5.1 Circle 680 on inquiry card. 
“ups or 
1gnet ¢, ‘ortable Hardness Tester. New 2- 
tronics peve Bulletin F-1689-2BK presents 
» Va. daa on  Barber-Colman’s portable 
he dness tester for aluminum, alum- 
: in m alloys, soft metals and plastics. 
€ ISS1.e —Jardner Laboratory, Inc., Bethesda 
2, No. 14. Md 
und 'r Circle 681 on inquiry card. 
IS ard 
g. Cu, Magnetic Core Testing. New 16- 
in. pe Bulletin 136 describes pulse con- 
trol systems for testing magnetic 
.N coves by digital techniques.—Bur- 
gent roughs Corp., Electronic Instruments 
ee Div., 1209 Vine St., Phila. 7, Pa. 
d Circle 682 on inquiry card. 
» Mo- 
Barry 


Testing Service. New 4-page Bulle- 
tin PT-4 describes range of environ- 
mental and functional testing facili- 
ties available for testing electronic, 
hydraulic and mechanical devices. 
New 4-page Bulletin presents services 
available for development of these 


oat same devices.—Parameters, Inc., 195 
meas- Herricks Rd., New Hyde Park, N. Y. 
linear Circle 683 on inquiry card. 
d ex 
Leeds 
Ave., : 
tects paper samples from moisture 
surges between sampling and testing. 
— Paper Industry Instrument Co., 
talo: 3598 Ingleside Road, Cleveland 22, 
1 an! Ohio. 
nsiv: Circle 684 on inquiry card. 
A. 





ie) 
X= X'S NUCLEONICS 
CS) 


1¢- Radioisotopes. Revised 4-page Bul- 
eth - l.:in 881 describes maker’s carrier-- 
1-de - fee radioisotope sales program of 
orp } SEC and new isotopes, some offered 
cag) f:r first time to industrial and scien- 
tie laboratories—Nuclear Science 
d Engineering Corp., Pittsburgh 36, 
ata- Circle 685 on inquiry card. 
eta! 
ion 


Scintillation Counter. New 2-page 
alletin presents maker’s thallium ac- 


plating thickness or adhesion between 
















SMS ROTOVALVES 

























Only Rotovalves give you all these features: 














LEAST PRESSURE LOSS 
Full line opening means less head loss, lower 
; pumping costs. 


















EASIEST TO OPERATE 
Hydraulic imbalance and mechanical de- 
sign mean 1 man can close as fast as re- 
quired. Less power needed in mechanical 
or electrical operation. 






















GREATEST INITIAL SHUT-OFF 

Rotovalve 55% closed at 25% stroke, and 
92% closed at 50% stroke. In comparison, 
« ttf gate valves only 18% closed at 25% stroke 
‘Grr cr A and 43% closed at 50% stroke. 


Ae , A SONNE ESS ad 
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1 year oa 



















































































MOST CONTROLLED CLOSING TIME 

Closing as quickly as one second or as slow 
as needed. Fast initial closing limits reversal 
of flow. 





































MOST POSITIVE CLOSING 
Drop-tight, positive closing. Self-purging, 
monel-to-monel seating. Pressure-tight 
bolted head, stuffing box, and machined and 
lapped seats. 























In addition to all these features typical of SMS en- 
gineering, Rotovalves have a flexibility that makes 
them suitable for any type of operation, any method 
of control, or any sort of location. 












HYDRAULIC HAM GATES & HOISTS 





For detailed information about SMS Rotovalves, TURBINES Ti roasn RAKES 
Ball or Butterfly Valves, see our local representative 
or write to the S. Morgan Smith Company, York, 
Pennsylvania. 





PUMPS HM ACCESSORIES 











FREE-DISCHARGE 
VALVES 


CONTROLLABLE- 

7 | SHIP PROPELLERS 
AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED *© TORONTO 
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festing 
components 
and complete 


packages to 
MIL 5272A? 





- 
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Read what a user sas about 


Genisco G-Accelerators! 


United States Gauge, Sellersville, Pa., recently 
purchased a Genisco Model B78 G-Accelerator 


to assist 


in the development and testing of new 


instruments. Gauges from 1” size for hydraulic 
and accumulator applications, to pressure trans- 
ducers for guided missiles have been tested under 
acceleration forces up to 75 g’s. 

Commenting on the performance of the 
machine, a U.S. Gauge engineer said: “Particu- 
larly useful are the rotating pressure ports (air 
system) and slip rings. In my opinion, the Genisco 
Model B G-Accelerator is a well-designed piece 
of equipment, easy to set up and operate, and 
has required only minor maintenance?’ 

If you need to subject components to simulated 


g-forces, 


or to calibrate and evaluate acceler- 


ometers, contact your Genisco representative for 
complete information on Genisco G-Accelerators. 


NOW FOUR STANDARD MODELS 





MODEL 
NUMBER 


RADIUS OF 


G-RANGE CAPACITY GYRATION 





B78 


30 to 120 25 Ibs.—8” cube 24” 





C159 


30 to 75 100 Ibs.— 18” cube 44” 





D184 


1 to 800 6 1-Ib. objects 12” 








E185 


0.01 to60 | 300 Ibs.—30” cube ie 

















INCORPORATED 


2233 Federal Avenue 
Los Angeles 64, California 


Reliability first 
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Since 1868 


Dig 
C4 fo, 
(4) 
Nh 


quotations. 





Pointer Specialists 


Long experience, modern tool- 
ing, skilled workers plus a dedi- 
cation to customers problems 
are available to help you pro- 
duce fine instruments with good 
pointers. Write for our cata- 
logue or send us your prints for 


J. H. WINN Inc. ry ' 


\ 
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PROCESS 
CONTROL 


A. J. Young 


Imperial Chemical Industries, Ltd. 


Covers: 
control problem 
operation of closed-loop 
modes of control 
& types available 


Cloth, 134 + vi, illustrated, 3-page index. 


$2.00 rin 


(Payment must accompany order) 


r 
| Instruments Publishing Company 
845 Ridge Avenue 
Pittsburgh 12, Pennsylvania 





Enclosed is $ for copies 
| of Young’s PROCESS CONTROL BOOK 
| at $2.00 each, postpaid. 
| Name 


| Address 














NEW LITERATURE 





tivated sodium iodide scintillation 
counters with high sensitivity and 
high resolution for spectrometry.— 
Fretco Inc., 406 N. Craig St., Pitts- 
burgh 13, Pa. 

Circle 686 on inquiry card. 


Neutron Monitor. New 2-page s»e- 
cification sheet describes maker’s 
Model 2715 “Nemo”, a portable b:t- 
tery operated survey meter for me:s- 
urement of thermal and fast neut: on 
fluxes.— Nuclear-Chicago, 229 W. Evie 
St., Chicago 10, IIl. 


Circle 687 on inquiry card. 


Scintillation Detector. New 2-p:z 
bulletin gives specifications of m: 
er’s “Well-Type” scintillation dete 
or.—Nuclear Instrument and Cher ii 
oe — 223 West Erie St., Chica » 
10, 


Circle 688 on inquiry card. 


DATA PROCESSING, 
COMPUTING 


Data Processing Systems. New 8- 
page Bulletin 3003A presents make ”’s 
“Millisadic” data processing systen:s, 
—Consolidated Electrodynamics Cor »., 
300 North Sierra Madre Villa, Pasa- 
dena, Calif. 

Circle 689 on inquiry card. 


Data Reduction. New 8-page Shert 
Form Catalog C-703 covers make:’s 
full line of analog computers, count- 
ers, and newly developed systems for 
data handling.—Berkeley Div., Beck- 
man Instruments, Inec., Dept. 3950, 
2200 Wright Ave., Richmond 3, Calif. 


Circle 690 on inquiry card. 


Magnetic Tape System. New 24- 
page Bulletin 1561 B presents maker's 
“Datatape”, new magnetic-tape sys- 
tem for recording stress, pressure, 
temperature and vibration.—Consoii- 
dated Electrodynamics Corp., 300 N. 
Sierra Madre Villa, Pasadena, Calif. 

Circle 691 on inquiry card. 


Photoelectric Encoder. New 4-payve 
bulletin “Photoelectric Shaft-Position 
Encoder Type 309-13” presents mak- 
er’s precision photoelectric analog- 
digital converter for direct reading of 
shaft positions to an accuracy of 1 
part in 8192.—Electronics Corp. of 
America, Cambridge, Mass. 

Circle 692 on inquiry card. 


Converters. New 4-page bulletin 
presents maker’s analog-to-digitil 
converters. Gives application and de- 
scription.—Norden-Ketay Corp., W- 
ley St., Milford, Conn. 


Circle 693 on inquiry card. 


Operations Recorder. New 2-page 
Bulletin MD-Jr. describes makers 
drum type operations recorder ard 
gives physical data and uses.—Gorre | 
& Gorrell, Haworth, N. J. 

Circle 694 on inquiry card. 


Data Converter. New 2-sheet bull: - 
tin describes maker’s data converter 
that converts magnetic tape to car, 
tape to printer, and card to tape.—- 
Magnavox Co., Fort Wayne, Ind. 

Circle 695 on inquiry card. 
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Magnetic Tape. New 3-page Bulle- 
tin 31 describes effect of coating 
thickness on frequency response of 
magnetic tape—Minn. Mining & 
Mfg. Co., St. Paul 6, Minn. 


Circle 696 on inquiry card. 


Recording Oscillograph. New 2-page 
Bulletin S-313 describes maker’s RS- 
8U recording oscillograph with 
“greater operational latitude than 
ever provided in any recording oscillo- 
graph.”—Houston Technical Labora- 
tories, 2424 Branard, Houston 6, 
Tex: 


Circle 697 on inquiry card. 


‘ecimal Digitizers. New 4-page 
ietin CR-181 gives information 
-onverning maker’s three, four, five, 
six decade decimal “Digitizers.”— 
leman Engineering Co., Inc., 6040 
t Jefferson Blvd., Los Angeles 16, 


Circle 698 on inquiry card. 


7 ‘OPTICAL. 


icro-Projector. New 4-page Bul- 
| 2343R describes maker’s ‘“Mag- 
scope” for micro-projection to 
e-top or wall screen.—Victor Ani- 
a:ograph Corp., Davenport, Iowa. 
Circle 699 on inquiry card. 


ANALYTICAL, 
WO LABORATORY 


Laboratory Specialties. New 18- 
pave catalog describes maker’s labo- 
ratory specialties and gives prices 
nd illustrations—Palo Laboratory 
Supplies, Inc., 81 Reade St., New 
York ‘7, N. ¥. 


Circle 700 on inquiry card. 


Freeze-Drying. New 36-page cata- 
log features freeze-drying units and 
accessories, also other laboratory 
equipment.—Arthur S. LaPine and 
Co., 6001 S. Knox Ave., Chicago 29, 
Ill. 


Circle 701 on inquiry card. 


Laboratory Apparatus. New 16- 
page Spring Issue of “The Palo Re- 
tort” describes maker’s line of prod- 
ucts ineluding scientific instruments 
and chemicals.—Palo Laboratory Sup- 
plies, Ine., 81 Reade St., N. Y. 7, N. Y. 

Circle 702 on inquiry card. 


i.aboratory Glassware. 2 new data 
sheets in file folder present maker’s 
products, featuring centrifuge tubes. 
— Doerr Glass Co., Vineland, N. J. 


Circle 703 on inquiry card. 


Uaboratory Gland. New 2-page leaf- 

describes maker’s Teflon labora- 

y gland which is available in one 

ive 24/40 standard taper and is sup- 

-d for either 6mm. or 10mm. shafts 

' tubing.—Arthur F. Smith Co., Ro- 
ester 8, N. Y. 

Circle 704 on inquiry card. 


Electric Ovens and Furnaces. New 
»age Bulletin 5520 describes mak- 
s laboratory ovens, utility ovens, 
1.tratemp ovens, lab-heat muffle fur- 
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WE TEST EQUIPMENT 
FROM THERMO ELECTRIC 








Mini Mire Portable Indicator 


A midget-size portable potentiometer 
indicator—this compact, lightweight unit 
weighs under four lbs. and measures 
only 4'' x 5'' x 6". Yet it has a double 
scale 23/4 inches long! Standard range 
includes a scale of 0°-1800° F. for lron- 
Constantan and one of 0°-2400° F. for 
Chromel-Alumel. Other scales also avail- 
able. Another outstanding feature—the 
“Mini Mite” serves a dual purpose! It 
can be used to measure temperature 
directly when connected to a thermo- 
couple, or, to check other potentiometer 
or millivoltmeter type instruments when 
used as a comparison instrument. A 
three-position switch permits quick selection of scale or elimination of 
cold-junction compensation. Write for Bulletin 64-F. 


Thermocouple Calibration Console 


This complete equipment package was designed for industries requiring 
frequent calibrations to maintain temperature measuring accuracy. Highly 
flexible in performance, it provides precision calibration of thermocouples 
and other temperature sensing devices, 
checking of portable standards, and the 
accurate indication of any millivolt signal 
’ for calibration or laboratory test pur- 
poses. Calibration 
range from 32° to 
2000° F. Write for 
engineering data 
EDS-23-F. 


WRRUSSRIVVUS Rad RRRUVR BRASS SVSUSVARRSRASSARURRURRLRERULRRURBRRERRRLRLLABLYAR® 
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Other NEW T-E instruments 

**AutoRef”’ Cold-Junction Unit @ Portable Self-Balancing Indicator 
Multi-Point Controller @ Standardized Ten-Point Midgit Monitor 
Self-Balancing Indicator with Remote Selector and Digital Readout 


See All These at the I. S. A. Show, New York 
Coliseum, Sept. 17-21, Booth No. 1324 


Thermo Electric 6.51 ! 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario jt 
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See our Complete Display at 
WESCON— Booths 1313 & 1314 


Electre- Pulse 
ELECTRONIC COUNTING EQUIPMENT 


We oN 


= 2 © PRESET COUNTERS 
‘7 


ECONOMY, RELIABILITY, COMPACTNESS 


|) © FREQUENCY INDICATORS 
/ @ TIME INTERVAL METERS 
\¢_"; ‘4 @ COMBINATION INSTRUMENTS 


Using cold cathode glow transfer tubes for counting 
and indication, Electro-Pulse counting and 
measuring equipment features the reliability 
inherent in simplified circuitry. 


Inputs are of sufficient sensitivity for 
direct operation from common transducers, 
and provide threshold controls for 
discrimination agner unwanted signals. 


_ FREQUENCY INDICATOR AND COUNTER 
tide: MODEL 7340A 6 
*“Available with Print-out 
Measures Frequency [ 
Measures Speed or Repetition Rate 
Counts Events Per Unit Time 


=EER=Stct- Duloe, Mue. 


11861 TEALE ST., CULVER CITY, CALIF. » Phone: EXmont 8-6764 or TExas 0-8006 
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Cargille-Wagner 
Complete 
Distilling Unit 
Offers Advantages Over 
Conventional Apparatus. 
No Tripods, Stands, Clamps, Water. 
For 20 ml. volumes 


First Unit of Its Kind—Price $30.00 
Write for Leaflet CW-1IA 


Cargille Scientific Inc. 
117 Liberty St. New York 6, N. Y. 


WIALALAIATAIALA YL 
MATT 


zd 





For more information circle 204 on inquiry card. 


GLASS CYLINDERS 
RODS e TUBES 


CIRCLES & SPECIAL SHAPES FABRICATED 


and CUT 
EXPERIMENTAL and 


PRODUCTION BLOWING to Your 
SPECIFICATIONS 























— Your Inquiries Invited — 


Glass Tubes and Rods for Scientific Use—Lamps, Furniture, 
Decorative Fixtures—Display Domes—Contract Cutters of Tube and 





CRYSTAL GLASS TUBE & CYLINDER CO. 








7318 South Chicago Ave. @ Chicago 19, Ill 


For more information circle 207 on inquiry card. 
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NEW LITERATURE 





naces, ete.—Boder Scientific Co., 719- 
721 Liberty Ave., Pittsburgh 22, Pa, 


For more information circle 705 on inquiry curd, 


Filters. New 2-page Bulletin E!.-2 
describes maker’s cylinder-type filturs 
for laboratories and includes mixers 
and hand cappers.—Ertel Engineer- 
ing Corp., Kingston, N. Y 


For more information circle 706 on inquiry c rd, 


Constant Temperature Baths. Now 
4-page Bulletin 32 presents constznt 
temperature baths with on-off or p-o- 
portional control providing accuri:y 
of + 0.001°C.—Bailey Instrumeat 
Co., Box 538, Danville, Calif. 


For more information circle 707 on inquiry card, 


Laboratory Mixers, Pumps. New 2- 
page Bulletin 1530 presents make ’s 
line of five variable-speed mixers a d 
five motor-driven pumps.—Easte n 
Industries, Inc., 100 Skiff St., Ha .- 
den, Conn. 


For more information circle 708 on inquiry ce d 


Mass Spectrometers. New 16-pa se 
Bulletin 1824 B presents make ’s 
process-monitor mass spectromete s. 
Includes principles and applicatio: s. 
—Consolidated Electrodynamics Cor ».,, 
300 North Sierra Madre Villa, Pasa- 
dena, Calif. 


For more information circle 709 on inquiry ce d, 


Spectrophotometry. New 4-pae 
“Infrared Notes”, Vol. 2, No. 2 pre- 
sents article, “Infrared Spectrophot- 
metry in the Pharmaceutical I»- 
dustry”. Includes bibliography of ia- 
frared applications.—Beckman Instr:i- 
ments Inc., Fullerton, Calif. 


For more information circle 710 on inquiry cad. 


Thermal Conductivity Analyzer. 
New 4-page Bulletin 119 presents 
specs for maker’s thermal conductiv- 
ity analyzer for gases and single co1- 
stituents in gas mixtures.—Arnold 0. 
Beckman Inc., 1020 Mission St., S. 
Pasadena, Calif. 


Fer more information circle 711 on inquiry card 


Gas Chromatography. New 4-page 
Bulletin 482 presents maker’s new gus 
chromatograph designed for the rapid 
analysis of gases and low-boiling liv- 
uids.—Scientific Instruments Div., 
Beckman Instruments, Inc., Fullerton, 
Calif. 


For more information circle 712 on inquiry car 


Argon Gas Purity Analyzer. New °- 
page bulletin describes maker’s ga; 
cylinder sampling system said t) 
check argon gas to .01% purity.- - 
Thermco Labs., Michigan City, Inc. 


For more information circle 713 on inquiry car 


Specific Gravity. New 4-page Bu - 
letin 146 presents maker’s line o° 
seven cups for measuring specifi: 
gravity and weight-per-gallon of lic- 
uids or pastes, and specific gravity of 
solids.--Gardner Laboratory, Inc., 
Bethesda 14, Md. 


For more information circle 714 on inquiry car:. 


Spectroscopic Electrodes and Pow 
ders. New 16-page Catalog A-400 
describes maker’s line of 37 special! 
grade preformed electrodes and in- 





cludes powders, regular grade elec- 
trodes and 12” special electrodes.— 
National Carbon Co., 30 E. 42 St., 
New York 17, N. Y. 


Circle 715 on inquiry card. 


svg, ELECTRICAL, 
AWA) ELECTRONIC 
INSTRUMENTS 
ransistorized Voltohmmeter. New 
ge bulletin presents specs and ap- 
itions for maker’s portable, tran- 
rized voltohmmeter with fre- 
acy response, as ac voltmeter, 
1 10 eps to 5 ke.—New London In- 
ment Co. Inc., 82 Union St., New 
ion 15, Conn. 
Circle 716 on inquiry card. 


ielay Lines. New 8-page Bulletin 
56 presents characteristics and 
ilates maker’s delay lines with to- 
delay from 0.25 to 25 usec.—Bru- 
ay Electronics, Inc., 3652 Eastham 
ve, Culver City, Calif. 


Circle 717 on inquiry card. 


est Blocks. New 24-page Catalog 
ec. 9B describes maker’s line of 
blocks and switches that facilitate 
ing and changing of meters and 
ys.—The States Co., Hartford, 
n. 

Circle 718 on inauiry card. 


rushes, Code Discs. New 4-page 
etin presents maker’s digital com- 
tators, code dises, choppers, slip 

pgs and brush assemblies.—Electro- 
iiatures Corp., 205 Lafayette St., 
v York 12, N. Y. 


Circle 719 on inquiry card. 


ileectronic Components. New 8-page 
iletin 60 is a distributor’s catalog of 
ctronie components, including con- 
tors, transformers, chokes, syn- 
nros, condensers, tubes, relays, ete.— 
‘tronic Research Labs., 715 Arch 
. Philadelphia 6, Pa. 


Circle 720 on inquiry card. 


VMillivoltmeter Microammeter Re- 
corder. New 8-page Bulletin MG10 
describes maker’s millivoltmeter mi- 
croammeter recorder for low-level di- 
rect-current electrical measurements. 
—Manning, Maxwell & Moore Ince., 
Industrial Controls, Div., Stratford, 
Conn. 


Circle 721 on inquiry card. 


‘athode-Ray Oscillograph. New 4- 
paze bulletin describes maker’s low 
frequency cathode-ray oscillograph 
with amplitude calibration on both 
axes, automatic beam brightening on 
svceps, and provision for very slow 
sweep rates.—Allen B. Du Mont Labo- 
ra ories, Inc., 760 Bloomfield Ave., 
C! fton, N. J. 


Circle 722 on inquiry card. 


dlectronic Test Instruments. New 
4-.age Catalog S-56 describes mak- 
1s line of electronic test instrumen- 
ta ion ineluding expanded-seale volt- 
m ters, frequency meters, oscillators 
a! | power supplies.—Shasta Div., 
_ Instruments, Inc., Richmond, 

if. 


Circle 723 on inquiry card. 


'ransconductance Analyzer and Cir- 
ct Designer. New 4-page bulletin 
ad seribes maker’s transconductance 
a alyzer and circuit designer Model 


Arnold O. Beckman instruments 


Control it with... 


OXYGEN 


key to modern industrial processes 


Cold 0. Bockmana> 


OXYGEN ANALYZERS! 


Oxygen is one of the most impor- 
tant factors found in modern chem- 
ical and industrial processes. Whether 
to minimize product oxidation (pre- 
pared atmospheres, air infiltration, 
etc.) ... or to insure adequate oxygen 
for efficient combustion (boilers, 
kilns, etc.) ...or to control oxygen 
for proper process operations (am- 
monia, acetylene, air fractionation, 
etc.) oxygen control has become too 
important in today’s operations for any 


These instruments 
offer many unique advantages... 


SELECTIVITY: Highly sensitive to oxygen. Effects of 
gases other than oxygen are negligible. 


HIGH ACCURACY: 1% of full scale (Example: +0.05% 
O2 on range 0-5% Oz). 

MANY RANGES: Full scale ranges from 0-1000 ppm or 
up to 0-100% O2 available. Combustion ranges 0-5, 
0-10, 0-15% O2 supplied with 0-25% O2 check range. 
Multi-range instruments available. 

RAPID RESPONSE: Standard Analyzers—95% response 
in less than 1 minute. Special Units—95% response 
in 7 seconds! 

USE ANY RECORDER: Millivolt output for potentiom- 
eters; current output for miniature electronic recorders 
and galvonometers; air output for pneumatic receivers 
and control systems. 

PACKAGE UNITS: Analyzers and controls may be built 
into a cubicle with sampling components wired, piped, 
and ready for installation as a single unit. 

SAMPLING SYSTEMS: Complete standard systems— 
components, package or portable units are available. 
OTHER ADVANTAGES: Instruments may be mounted in 
explosion-proof cases, mounted indoors or outdoors, 
in portable panels, and have other desired features. 


Send for helpful free 
literature which describes 


in detail. When writing, 
outline your particular 


application —we'll gladly supply 


specific information. 


Ask for Data File 206-86 


profit-minded executive to overlook. 

And because they are the only instru- 
ments that measure oxygen content 
directly, accurately and conveniently, 
Arnold O. Beckman Oxygen Analyzers 
have become the leading instruments 
for modern oxygen control in a wide 
range of applications—from catalytic 
refineries to cement kilns—from power 
plants to personnel protection. 

These instruments (and systems) can 
be built to meet your individual needs. 





Model F3: Ranges of 0-1%, 0-5%, 
0-10%, and higher. Meter on door 
for convenient readings at sampling 
point. 


Model G2: Full scale ranges 0-0.1%, 
0-0.5%, and others for low O2 con- 
tent. Ranges 90-100%, 95-100% O2 
for high O2 content. 











The above are but two of the complete line of 
Arnold 0. Beckman Oxygen Analyzers available 
for every requirement. 


Cold, 0. Bockmanse 


ANALYZERS 
Profit Builders for Industry 
1020 Mission Street 


South Pasadena, California 


SEE THESE INSTRUMENTS AT THE ISA ng a. 17-21 


ALSO AT THE IRON & STEEL EXHIBIT, SEPT 


For more information circle 208 on inquiry card. 
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SOAKING PIT COVER CONTROL 


REMOTE 
CONTROLS 


Operate cranes, 
remove pit covers, 
monitor motors, 
send warning sig- 
nals, etc. 


TROLLEYPHONES 
Voice communi- 
cation between 
crane cabs and 
floor, mine loco- 
motives and dis- 
patcher. 


AUDIOPHONES 


a Wired voice sys- 
Unique Femco control selects and operates eee ee 


up to 50 separate covers — automatically anywhere in in- 
from a control panel in the soaking pit crane! — ee 
Applicable to many different layouts and — 


types of pits. 


GET THE FACTS — Femco Inc. 


SUBMIT YOUR 
PROBLEM FOR IRWIN, PENNSYLVANIA 


A PROPOSAL. UNderhill 3-3200 


Specialists in Electronic Communication and Automation 
For more information circle 209 on inquiry card. 





MINIATURE 
SPOTWELDING EQUIPMENT 


For small precision welds on 
materials .0005 to .1 thick 
PRESSURE adjustable on calibrated scales % 
ounce to 15 lbs. 
FORGING ACTION through ultra-low moving 
mass 
@ POWER PLANTS Stored energy and small A-C 
Types 
Visit our laboratory during the ISA show, 
phone COrtland 7-2680. We specialize in 
welders fer miniature work. Ask for data 
sheets and submit your parts for sample 

welds. 


WELDING HEAD WHD 4 





INSTRUMENTS 


93 
For more information circle 210 on inquiry card. 


Nassau Street, New York 38, N. Y. 


£+jt jG Gp Eee ee cee eee ee eee eee ee eee eee es ty ae) 2 See ee ee 











BALZERS | [hin Film Optics 


From the Principality of Leichtenstein Swiss Customs Area 


Front Surface Mirrors, Cold Mirrors, Achromatic Beam Splitters, 

CROLYND Dichroic Beam Splitters, Monochromatic Interference Filters, 

ARCADIA | Wedge Interference Filters, Heat-Reflecting Interference Filters, 

Tesi} : Cut-Off Filters, Anti-Reflection Coatings, Heat Protective Coat- 
ings and many other thin layers. 


CABLE ADDRESS Ro bert M. Lyn Nn m bon 748 TO 


*“ROLYN’’ LOS ANGELES 
PHONE: DOUGLAS 7-2300 (ROLYN COMPANY) -- ESTABLISHED 1923 ARCADIA, CALIFORNIA 


OPTICAL — GLASS — PHOTO : 
319 North Santa Anita Ave. * Arcadia, California 














ee Balzers means reseazch in high vacuum process 


For more information circle 211 on inquiry card. 
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NEW LITERATURE 


901A for use in laboratory, field, prod- 
uct and circuit design.—New London 
Instrument Co., New London, Conn. 


Circle 724 on inquiry card. 





Time Delay Generators and Pulse 
Oscillators. Revised 2-page bulletins 
on maker’s time delay generators and 
pulse oscillators.—Electro-Pulse, Inc., 
11861 Teale St., Culver City, Calif. 


Circle 725 on inquiry card. 


Induction Modulator. New 6-pa: 
folder presents maker’s inducti 
modulator designed for conversion 
de current and potential into ac po- 
tential proportional to the magnitu 
of the de signal.—Weston Electric ; 
Instrument Corp., Newark 5, N. J. 


Circle 726 on inquiry card. 


Current Amplifier. New 2-page le: 
let describes maker’s direct coup 
high-frequency-response current ar - 
plifier.—Photocon Research Produc 
421 N. Foothill Blvd., Pasadena, Ca! 


Circle 727 on inquiry card. 


Proximity Transducers. New 4-pa:e 
Bulletin CPP356 presents makei s 
proximity transducer systems th 
produce continuous signals from m« 
ing metal objects without mechanic 
contact.—Electro Products Labs., 45: 
N. Ravenswood Ave., Chicago 40, ||. 


Circle 728 on inquiry card. 


Wattmeters, Voltmeters. New 
page folder presents maker’s astatic 
wattmeters, voltmeters, and milliam 
meters for operation up to 1000 eps. 
Rawson Electrical Instrument Co., 


110 Potter St., Cambridge 42, Mass. 


Circle 729 on inquiry card. 


Master Oscillator. New 4-page Bi 
letin 173A presents maker’s portab 
master oscillator and heterodyne fr 
quency meter, Model PMO.—Techn 
cal Materiel Corp., 700 Fenimore Ri. 
Mamaroneck, N. Y. 


Circle 730 on inquiry card. 


Amplifier-Indicator. New 2-paye 
bulletin presents maker’s Type 
carrier-type amplifier-indicator for 
strain gages, potentiometer pickups 
etce.—Crescent Engineering and Re 
search Co., 11632 McBean St., §& 
Monte, Calif. 


Circle 731 on inquiry card. 


Bridge Amplifier and Meter. New 
2-page Bulletin 6 describes maker s 
transistorized bridge amplifier am 
meter for strain gage pick-ups a! 
other resistance transducers.—El! s 
Associates, Box 77, Pelham, N. Y. 


Circle 732 on inquiry card. 


Antenna Line Checker. New 4-pa: : 
bulletin presents maker’s instrume 
specifically designed to check ope 
end antenna lines.—Century Electro 
ics Co., Inc., 111 Roosevelt Ave., Mi 
eola, N. Y. 

Circle 733 on inquiry card. 


Variable Frequency Oscillator. N« 
4-page Bulletin 193 describes make 
variable frequency oscillator, Moc? 
PMO-3 which is a precision dire 
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reading device——Technical Material 
Corp., 700 Fenimore Rd., Mamaron- 
eck, N. Y. 
Circle 734 on inquiry card. 

Analyzer. New 2-page bulletin pre- 
sents maker’s new portable analyzer 
that field-tests Brown “Electronik” 
continuous-balance amplifiers while 
installed—Parameters, Inc., 195 Her- 
ricks Road, Garden City Park, New 
Hyde Park, N. Y. 


Circle 735 on inquiry card. 


Frequency Meters, Counters. New 
§-paze folder presents specs for mak- 
er’s frequency meters, electronic 
couners, time interval meter and pre- 
set counter.—Westport Electric, 149 
Lomita St., El Segundo, Calif. 


Circle 736 on inquiry card. 


POWER 
| SUPPLIES 





gulated DC Power Supplies. New 
ie Bulletin BF 56-1 presents specs 
echnical data for maker’s stand- 
ind custom regulated de power 
) lies—Universal Electronics Co., 
(| Twenty-second St., Santa Monica, 


Circle 737 on inquiry card. 


rborne Power Supplies. New leaf- 
lescribes maker’s high-voltage, 
borne, radar de power supplies with 
put of 100 microamperes at 6000 
.—Perkin Engineering Corp., 345 
Kansas St., El Segundo, Calif. 


Circle 738 on inquiry card. 


Power Supplies. New 34-page Cata- 
log 56 describes maker’s line of regu- 
late’ and unregulated power supplies 
with portable, rack and bench type 
housings.—Lambda Electronics Corp., 


11-11 181 St., College Point 56, N. Y. 


Circle 739 on inquiry card. 


Batteries. New 4-page Bulletin 51.- 
OOA presents maker’s batteries for 
stationary power applications with 
plastic cases and Silvium positive grid 
to withstand overcharging.—Dept. TC, 
Exide Industrial Div., The Electric 
Storage Battery Co., 42 S. 15 St., 
Phila. 2, Pa. 

Circle 740 on inquiry card. 

Miniaturized Power Packs. New 2- 
page bulletin describes maker’s min- 
laturized power packs for transistor, 
vacuum tube and standard applica- 
tions.—Electronic Research Associ- 
ates, Inc., Nutley, N. J. 

Circle 741 on inquiry card. 


Power Supplies. New 2-page leaflet 
presents maker’s transistorized regu- 
late! de power supplies.—Electronic 
Research Associates, Inc., Nutley, 


Circle 742 on inquiry card. 


Power Supplies. New 4-page folder 
des: ibes maker’s power supplies used 
in variety of radar indicators.— 
Air raft Marine Products, Inc., Chem- 
leal and Dielectrics Div., 155 Park 
St., Slizabethtown, Pa. 

Circle 743 on inquiry card. 


lk »tary Power Supplies. New 8-page 
Cat log 556 describes maker’s “Mag- 
mo >r” maintenance and parts.—Car- 
ter Motor Co., 2644 N. Maplewood 
Av , Chicago 47, IIl. 
Circle 744 on inquiry card. 





HOW CHACE THERMOSTATIC 


BIMETAL ACTUATES THE 


GAS 
PILOT 


A Product of 
EverHot Heater Co. 
Detroit, Mich. 


Modern living calls 
for more hot water 
—more often—what 
with frequent bath- 
ing, automatic dish- 
washers, home 
laundries, etc. But 
modern living also demands safety—and the EverHot 
Deluxe Gas Automatic Water Heater, whose pilot is 
actuated by Chace Thermostatic Bimetal, provides 
economy, efficiency and safety in good measure. 


This device combines the functions of burner and pilot 
jets. The flow for the burner heat is controlled by the 
temperature of the water in the tank through the main 
gas inlet (A). The heat of the gas pilots at (B) and (C) 
causes the bimetal element (D) to flex upward, raising 
the valve (E) from the valve seat, and the valve will 
remain open as long as the pilot lights burn. Should 
the pilot light be extinguished, the element will cool 
and the bimetal element will assume its normal posi- 
tion, lowering the valve to its seat and cutting off 
the main flow of gas. 

Chace Thermostatic Bimetal is available in 28 types, in strip, coil or 
completely fabricated and assembled elements made to your specifica- 
tion. Write for new 44-page booklet, “Successful Applications of Chace 
Thermostatic Bimetal,” containing interesting uses of bimetal, for- 
mulas, calculations, etc. 


4 W. M. CHACE fo 
FE 1609 BEARD AVE., DETROIT 9, MICH. 


For more information circle 212 on inquiry card. 
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CLASSIFIED ADVERTISING, EMPLOY- 
MENT AND BUSINESS OPPORTUNITIES 


The advertising rate is $16.50 per inch for all Searchlite Section advertising (An advertising 
inch is measured !!/g inches vertically by 2!/, inches wide). 


Send advertisements to INSTRUMENTS & AUTOMATION, 845 Ridge Ave., Pittsburgh 12, Pa. 
Address box replies to Instruments Publishing Co., 845 Ridge Ave., Pittsburgh 12, Pa. 








OPPORTUNITIES 


(in the field of measurements and testing) 


FOR EXPERIENCED ELECTRICAL ENGINEERS 
” AND E. E. GRADUATES 


Small, well-established, employee-owned company, offering usual benefits plus poten- 
tial profit-sharing and stock ownership. 


Testing « Analyses « Inspection * Calibration * Evaluation 


Interesting and important assignments covering broad range of testing, engineering 
analyses ani inspection in electrical, electro-mechanical and environmental fields on 
all kinds of electrical materials, instruments, apparatus and equipment. High order 
of personal responsibility in work and client relationships. Also openings for engi- 
neers and specialists experienced in watthour meter and instrument testing and 
ealibraticn ; component evaluation; electrical appliances; air-conditioners; high-voltage 


cable. 
In-Plant Work 

Openings for engineers and specialists familiar with in-plant cable 
testing and inspection, instrument and test apparatus checking and cali- 
bration; also in-plant audits of inspection, quality control, and speci- 
fication compliance procedures. 

Please send resume’ of education and experience, stating age and salary 
requirements, to 


Gordon Thompson, Chief Engineer 
Electrical Testing Laboratories, Inc. 

2 East End Avenue, New York 21, N. Y. 
Telephone BUtterfield 8-2600 








YOUNG MANUFACTURERS r : 
REPRESENTATIVE Manufacturer’s Representatives 
Metropolitan N. Y. C. desires flow process Wanted 
equipment accounts, (pressure vessels, wa- 
ter-gas-steam system components) for Ultradyne Engineering Labs _special- 
chemical, petrochemical, design, construc- izing in design, development and man- 
tion and industrial firms of N. Y. and ufacture of electro-mechanical trans- 
North Jersey area. age measurement and control. 
= Y Manufacturer’s representatives are 
siesated ee, a : rrr ™_ needed in the following areas: New 
SUMMIT, N. J. England, Southeastern States, Penn- 
sylvania, Ohio and entire Middle West. 
For further information please contact 


L. E. Shaw 
Ultradyne Engineering Labs, 
Incorporated 
Expanding firm of sales engineers P.O. Box 8007, Albuquerque, N.M. 
covering Michigan and northern 7 ‘ 
sections of Ohio and Indiana, both 
industrial and jobber, is seeking 




















Instrument Engineers 


The Uranium Division of Mal- 
linckrodt Chemical Works has 
excellent opportunities for ex- 
perienced instrument engineers 
for application and maintenance 
of a wide variety of recording 
and control instruments. An en- 
gineering degree or its equiva- 
lent in experience is desired. 
Applicants must be eligible for 
A.E.C. security clearance, and 
should submit resumes covering 
training, experience and salary 
requirements to: 


Technical Personnel Department 
Uranium Division 
Mallinckrodt Chemical Works 
65 Destrehan Street 
St. Louis, Missouri 








TAYLOR INSTRUMENT COMPANIES- 
Manufacturers of electronically and pneu 
matically operated instruments used fo 
the measurement of temperature, pressure 
liquid level and flow. Opportunities in de 
sign, sales and research. Problems involv. 
the development of electronic and pneu 
matic instrumentation and _ instrumenta 
tion theory. Training programs availab): 
for sales. Specialized orientation program 
available for design and research. Back 
ground of chemical, electrical or mechani 
cal engineering suitable for sales. Researc! 
and design divisions require applicant: 
with mechanical, electrical and engineer- 
ing physics background. Literature avail 
able upon request. Submit resumes to G. L 
Oppermann, Asst. Industrial Relation: 
Manager, Rochester, New York. 








Announcement 


NEW 
CATALOG 
NEW Models 
INDICATING LAMPS 
PUSH BUTTONS 


H. R. KIRKLAND CO. 


Morristown, N.J. 














additional lines in electronic in- 
struments and components. Box INSTRUMENT ENGINEER 


329. Prefer degree in Chemica] or Mechanical 
Engineering with 2-5 years experience in 
instrument application to batch and con- 
tinuous processes. Recent graduate in In- 
strument Engineering acceptable. Famili- 
arity with pneumatic controls in fluid flow, 
pressure, and temperature measurement 














recording desirable along with some knowl- 


CHECK ALL TENSIONS in SF > N edge of electronic control systems. 


Excellent engineering opportunity with 


Wires, Yarns, Lastex ’ : new synthetic fiber project. Complete ben- 


with the New SAXL ' -_ plans, and the best of working condi- 
ions. 
TENSION METER — NATIONAL ANILINE DIVISION 


Tensitron, Inc., Harvard, Mass. — a gg ss 

















For more information circle 213 on inquiry card. 
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For more information circle 214 on inquiry cara 


PIVOTS 


MANUFACTURED TO 
YOUR OWN 
SPECIFICATION 
Our entire capacity and years of 
engineering experience and 
know-how is geared to produce 
one thing only—quality pivots at 

a low price. 


Send prints or samples for prompt 
quotations. 


TAYLOR 


PIVOT COMPANY 
1836 W. Jefferson—Phone 8-080 
Springfield, Illinois 


For more information circle 215 on inquiry car. 
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NEW LITERATURE 


Power Supplies. New 3-sheet bulle- 
tin and price list presents maker’s 
power supply unit, gives specifiica- 
tions and features.—Deltorn Inc., P.O. 
Box 192, Glenside, Pa. 


Circle 745 on inquiry card. 





\-C Generators. New 2-page bulle- 
tin presents maker’s a-c generators 
available with either belted or direct 
counected excitation—Kato Engi- 
nevring Co., Mankato, Minn. 

Circle 746 on inquiry card. 


ELECTRONIC 
COMPONENTS 


jisplay Storage Tube. New 4-page 
Bulletin P5-LP-JM describes maker’s 
direct-display storage tube that cap- 
tures and retains transients indefi- 
nitely, until intentionally erased from 
the five-inch screen.—Hughes Prod- 
uc's Div., Hughes Aircraft Co., Los 
A: geles 45, Calif. 


Circle 747 on inquiry card, 


Resistors. New 4-page ‘1956-1957 
Otticial Resistor Engineering Guide” 
gives data on maker’s complete line 
of resistors and special products.— 
International Resistance Co., 401 
North Broad St., Phila. 8, Pa. 


Circle 748 on inquiry card. 


Resistors. New catalog data Bulle- 
tin P-2b describes maker’s data on 
construction, design, applications, 
ranges, ete. of resistors with axial 
leads.—Internationai Resistance Co., 
401 N. Broad St., Phila. 8, Pa. 


Circle 749 on inquiry card. 


New Resistance Alloys. New 4-page 
Bulletin presents physical and elec- 
trical properties for maker’s new heat- 
ing element alloy No. 245 with spe- 
cific resistance of 830 ohms per cmf. 
—New 2-page Bulletin presents data 
on maker’s new alloy No. 531 with 
specific resistance of 1000 ohms per 
"fa Tiana Co., Harrison, 


Circle 750 on inquiry card. 


Waveguide Components. New 4- 
page catalog describes imported 
waveguide components for use in the 
8-10 mm band.—Jarrell-Ash Co., 26 
Farwell St., Newtonville 60, Mass. 

Circle 751 on inquiry card. 


Hook-up Wires. New 2-page Bul- 
letin 1901 describes maker’s new “Per- 
macode”’ extruded hook-up wires 
which provide positive and permanent 
identification with the color extruded 
throughout the insulation.—Revere 
Corp. of America, Wallingford, Con- 
ne«ticut. 

Circle 752 on inquiry card. 





Contractors 
Automatic Control Engineering 
40, Avenue de Verdun 
CROISSY-SUR-SEINE FRANCE 











r more information circle 216 on inquiry card. 


Coiled Cords. New 12-page Catalog 
556 illustrates applications of maker’s 
“Koiled Kords” that extend to six 
times their retracted length with 
from 1 to 37 conductors.—K oiled 
Kords, Inc., Box K, New Haven 14, 
Conn. 

Circle 753 on inquiry card. 


Waveguides and Microwave Com- 
ponents. New 10-sheet folder de- 
scribes ARA-183 ridge waveguides 
and coaxial microwave components 
covering the frequency range from 
500 to 11,000 mcs.—Airtron Inc., Lin- 
den, N. J. 


Circle 754 on inquiry card. 


Capacitors. New 6-page folder pre- 
sents maker’s capacitors, including 
bathtub type, duo-trim adjustable, 
standard adjustable, tubular and dec- 
ade type.—U. S. Electronics Develop- 
ment Corp., 1823 Airway, Glendale 1, 
Calif. 

Circle 755 on inquiry card. 


Electronic Cable. New 4-page bulle- 
tin describes maker’s facilities for 
developing and producing electronic 
cable with potted connectors and 
branches and up to 60 conductors.— 
Pacific Automation Products, Inc., 
1000 Air Way, Glendale 1, Calif. 


Circle 756 on inquiry card. 


Electronic Components. New 4-page 
catalog includes resistors, rheostats, 
switches, plugs, dials, capacitors, po- 
tentiometers, etc.—Reliance Merchan- 
dizing Co., 2228 Arch St., Phila. 3, 
Pa. 

Circel 757 on inquiry card. 


Electronic Hardware. New 20-page 
Catalog 25 describes maker’s line of 
electronic hardware including cus- 
tom, standard and miniature terminal 
boards, resistor boards, terminals, 
stand-offs, connectors, printed circuit 
hardware, etc.—Lerco Electronics, 
Inc., 501 S. Varney St., Burbank, 
Calif. 


Circle 758 on inquiry card. 


Transformers. New 24-page Cata- 
log S-102 presents maker’s TV, radio, 
communication, and industrial trans- 
formers.—Chicago Standard Trans- 
former Corp., 3501 West Addison St., 
Chicago 18, Il. 


Circle 759 on inquiry card. 


Pulse Transformers. New 2-page 
Leaflet T-36B and T-36S describes 
maker’s pulse transformers with 
plug-in-mounting, four windings and 
diagram on each unit.—Berkshire Lab- 
oratories, Greenville, N. H. 

Circle 760 on inquiry card. 


High Temperature Wire. New 4- 
page brochure presents maker’s SW- 
200 high temperature hook-up and 
lead wire with silicone rubber insu- 
lation for use up to 200°C.—Spring- 
field Wire and Tinsel Co., 70 Leete 
Street, Springfield 8, Mass. 


Circle 761 on inquiry card. 


TUBES, 
TRANSISTORS 


Silicon Diodes. New 2-page bulletin 
describes maker’s silicon high-con- 
ductance junction diodes which are 
especially designed for circuit appli- 


August 











INSTRUMENTATION 
ENGINEER 


There are a few select positions in 
General Electric’s Small Aircraft 
Engine Department for well quali- 
fied engineers who are at home in 
the areas of instrumentation devel- 
opment. At the same time they 
must be able to take the initiative 
in developing new and _ higher 
standards. 


A thorough knowledge of labora- 
tory experimentation instruments is 
required and the ability to apply 
these in measuring aerodynamic 
flow, vibration, ete. One activity 
involves the development of general 
instrumentation; the other is the 
application of instruments to the 
testing of engines and engine com- 
ponents. 


Work is in advanced areas where 
individual achievement is quickly 
recognized and rewarded. Starting 
salaries are high and are coupled 
with an outstanding benefits pro- 
gram. The location near Boston is 
well known as a cultural center. 


For further information write, giv- 
ing details of education and ex- 
perience to: 


Mr. T. S. WOERZ (Section 6-B) 
SMALL AIRCRAFT ENGINE DEPT. 


GENERAL @@ ELECTRIC 


1000 Western Avenue, West Lynn, Mass. 








COMPUTER 
APPLICATIONS 
AND |. 


DEVELOPMEN 
ENGINEERS 


Computing Services 
Engineering & Scientific 
Computation 
Analog 
Digital 
Computers Systems 
Development 


DEVELOPMENT 


Analog and Digital 
Systems analysis and synthesis 
Logical organization 
Circuit design 


These are full time positions offering 
fascinating and varied work and edu- 
cational benefits for graduate study. 
Contact: 

J. A. Metzger 
ARMOUR RESEARCH 
FOUNDATION of Illinois 
Institute of Technology 


10 West 35th St. 
Chicago 16, Illinois 
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NEW LITERATURE 





cations where high and uniform for- 
ward currents and extremely low 
back currents at elevated tempera- 
tures are required.—Texas Instru- 
ments Inc., 6000 Lemmon Ave., Dal- 
las 9, Tex. 

Circle 762 on inquiry card. 


lubes. New 2-page identification 
and interchangeability list presents 
military preferred tube types.—New 
yndon Instrument Co. Inc., 82 Union 
t. New London 15, Conn. 
Circle 763 on inquiry card. 


lectron Tubes. New 68-page cata- 
» presents specs and characteristics 
Ericsson electron tubes—now the 
iy source for important Western 
ctric types.—State Labs Inc., 649 
adway, New York 12, N. Y. 


Circle 764 on ingiury card. 


RELAYS, SWITCHES 


‘tepping Switches. New 12-page 
letin T5001 presents maker’s line 
stepping switches. Includes princi- 
s and illustrations—Stromberg- 
arlson Co., 100 Carlson Rd., Roches- 
3. M.. ¥. 
Circle 765 on inquiry card. 


liniature Switches. New 24-page 
‘utalog 1155 presents maker’s “Uni- 
1ix” precision switches for control 
| indicating circuits ——Unimax, Div. 
’ W. L. Maxson Corp., Ives Rd., Wal- 
vford, Conn. 
Circle 766 on inquiry card. 


Key Switches. New 22-page pamph- 
let describes maker’s key switches 
and lists and illustrates many vari- 
eties, including cam and twist type 
keys. —Stromberg-Carlson Co., 100 
Carlson Road, Rochester 3, N. Y. 


Circle 767 on inquiry card. 


Commutation Switches. New 8-page 
bulletin presents specs and operating 
characteristics for maker’s commu- 
tation switches and commutator 
plates—Mycalex Electronics Corp., 
125 Clifton Blvd., Clifton, N. J 

Circle 768 on inquiry card. 


Mercury Plunger Relay. New 2- 
page bulletin describes maker’s midg- 
et “Minirelay” mercury plunger re- 
lay and provides technical data and 
illustrations.—Ebert Electronics Corp., 
212-81X Jamaica Ave., Queens Vil- 
lage 28, MY 


Circle 769 on inquiry card. 


Key Switches. New 24-page bulle- 
in presents maker’s key switches in- 
‘ading indicating, plunger, push and 

ist button types with locking and 
interlocking features.—Stromberg- 

irlson Co., 100 Carlson Rd., Roches- 
rp Ne. Ye 
Circle 770 on inquiry card. 


CONNECTORS 


Connectors. New 1-page bulletin 
esents “Series N” connectors with 
w locked-pin contact and collet 
imping device said to eliminate con- 
t.ct discontinuity due to cable pull- 


out from the connector..—Diamond 
Div., Cannon Electric Co., 7 N. Ave., 
Wakefield, Mass. 


Circle 771 on inquiry card. 


Potting Shells. Two-page bulletin 
describes maker’s potting shells for 
miniature electrical connectors.—De- 
Jur-Amsco Corp., 45-01 Northern 
Blvd., Long Island City, N. Y. 


Circle 772 on inquiry card. 


Coaxial Cable, Connectors. New 
Technical Bulletin 42 presents specs 
on additions to maker’s line of coaxial 
cable. New 4-page Technical Bulletin 
48 is a cross index of maker’s line of 
coaxial connectors. New 2-page Tech- 
nical Bulletin 44 presents printed cir- 
cuit receptacles and connectors.—Mi- 
crodot, Inc., 1826 Fremont Ave., S. 
Pasadena, Calif. 

Circle 773°\on inquiry card. 


Connectors. New 8-page Catalog 53 
presents specs for maker’s type AN 
male receptacles with 422 inserts.— 
Cal-Connector Co., 7414 Varna Ave., 
N. Hollywood, Calif. 


Circle 774 on inquiry card. 


MECHANICAL, 
ELECTROMECHANICAL 
COMPONENTS 


Electro-mechanical Assemblies. 
New 16-page Bulletin TDS-1110 pre- 
sents maker’s “Servoboard” assembly 
kits for building and testing perfor- 
mance of electro-mechanical assem- 
blies for control or guidance systems, 
analog computer sub-assemblies, in- 
strumentation, servomechanisms, etc. 
—Servo Corp. of America, New Hyde 
Park, N. Y. 


Circle 775 on inquiry card. 


Ball Bearings. New 4-page price 
list gives prices for maker’s minia- 
ture ball bearings.—Miniature Preci- 
sion Bearings, Inc., Keene, N. H. 

Circle 776 on inquiry card. 


Gear Assemblies. New 4-page Sup- 
plement C, Catalog D-64 presents an- 
ti-backlash gear assemblies from 1” 
through 2” pitch diameters.—Dynam- 
ic Gear Co., Inc., Amityville, N. Y. 


Circle 777 on inquiry card. 


Springs. New Folder contains 8- 
page reprint “Precision Spring De- 
sign” paper presented to ASME; new 
2-page Bulletin S-1 describing iso- 
elastic spring alloy; three 2-page bul- 
letins presenting model spec sheets 
for ordering springs. 4-page bulletin 
discusses spring drift. 4-page bulle- 
tin discusses hysteresis. 4-page bul- 
letin discusses straight-line error and 
permanent set. 4-page bulletin de- 
scribes application of spring alloy in 
pressure transmitter with 225°F vari- 
ance in temperature.—John Chatillon 
& Sons, 85 Cliff St., New York 38, 
 ¥. 


Circle 778 on inquiry card. 


Flexible Shafting. New 12-page En- 
gineering Bulletin 570 is on selecting 
flexible shafting for power drives and 
remote control.—Stow Manufacturing 
Co., Binghamton, N. Y. 


Circle 779 on inquiry card. 


August 


UNPARALLELED for 
high resistance testing 


MODEL 29A 
20 MILLION 
MEGOHMMETER 


with 
1I RANGES 
from 
300,000 ohms 
to 
20,000,000 
MEGOHMS 


@ WITH UNUSUAL STABILITY even 


on highest ranges. 
Test Voltage Unaffected by 
the Value of resistance under test. 


Test Potentials: 85 V and 500V DC; 
also any voltage up to 1000V DC by 
means of external supply. 


Power Supply: 115V AC, 60 cycles. 


Direct reading. Fast in operation. 











Rugged construction. 
Cannot be damaged by short circuit, 
even on the highest range. 
On Display At 
Booth #1420 ISA N. Y. Coliseum 
HERMAN H. STICHT CO., INC. 
27 PARK PLACE, NEW YORK 7, eB 


For more information circle 217 on inquiry card. 





FOR— 


PRECISION 
ENGRAVING 


in STEEL and other METALS and 
PLASTICS you can't beat the 
well-known PREIS-PANTO line of 
2 and 3 Dimensional Engraving 
Machines and Accessories 


MODEL UE-3 


Write for latest UE-3 Color Folder 
TRADE MARK For immediate atten- 


tion write directly to 
PANTS 


manufacturer below. 
H.P. PREIS Engraving Machine Co. 


Ask for nearest repre- 
sentative. 
661 U. S. Highway 22 Hillside, N. J. 


























For more information circle 218 on inquiry card. 
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Obtain accurate uninterrupted operation of pH 
recorders and controllers by using this simple, direct 
reading pH meter and Probe Unit for periodical on-the-spot checks with 
no interruptions or waiting time for samples sent to the laboratory. 
This Probe Unit can be inserted directly into grounded tap ‘eam 
for quick and accurate pH readings with no grah.gggi#ples. Electrode 
system is combined in one unit and protected bgppdlyethylene shield so 
that breakage is eliminated. r 
Simple one knob control on pH metg# permits use by untrained 
personnel. 
Electronic circuitry reduced to simple@§ form by employing one elec- 
trometer tube with consequent small bd@ery requirements, providing . : 
operation up to two years with four hours“@ggkly use. ‘ — 


complete $125.00 Completely self-contained in water-proof 
Instrument size: 3 x 57 x 2% inches en ever-ready case with shoulder strap. 


Case size: 3% x 6/2 x 4Ye inches “. — 


585 Main Street 3 Chatham, New Jersey, U.S.A 


ANALYTICAL MEASUREMENTS, Ltd. London, Eng. @ ANALYTICAL MEASUREMENTS (France), Pari: 
ANALYTICAL MEASUREMENTS G.m.b.H., Frankfurt @ ANALYTICAL MEASUREMENTS S. A., Geneva 
VISIT BOOTH #1301 AT THE INSTRUMENTS SHOW 


For more information circle 219 on inquiry card. 
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___NEW_ LITERATURE 


Filters. New 12-page Catalog 301 
presents maker’s Synclinal filters for 
water; 12-page Catalog 107 presents 
line of Synclinal filters for oils, cool- 
ants and lubricants.—Marvel Engi- 
necring Co., 7227 N. Hamlin Ave., 
Chicago 45, Il. 

Circle 780 on inquiry card. 

Stainless Steel Tooling Balls. New 
2-yage data sheet presents maker’s 
stainless steel tooling balls for refer- 
ence points in gage, fixture and tool 
work.—Industrial Tectonics Inc., 3864 
Jackson Road, Ann Arbor, Mich. 

Circle 781 on inquiry card. 

(dustrial Tapes. New 4-page bulle- 
tin oresents maker’s industrial tapes 
electrical uses—to insulate, hold, 
splice, identify and protect.—F.O.S. 
Incustrial Tape Div., Seamless Rub- 
bev Co., New Haven 3, Conn. 

Circle 782 on inquiry card. 
t Screws. New 6-page folder pre- 
; maker’s “Jewel Case” that con- 
samples of 18 varieties of set 
vs and 5 set screw keys.—Set 
w & Mfg. Co., Bartlett, Ill. 
Circle 783 on inquiry card. 


In: truments & Automation 
brivgs you more than 2,000 pages of 
ins mentation data. 

The regular subscription price is $4.00. 


Or» ‘wo or more new subscriptions or 
rer-wals sent together on one order 
the rates will be reduced as follows: 


eparate one-year 


ubseriphtonés 2... $ 6.00 
eparate one-year 
SNIGRRTNNUIINDE, esses ccsanscs 7.50 
separate one-year 
Figen oa 9.00 
eparate one-year 
RUSE ERIN os giecstccccecees cece: 10.00 


Offer good only in U.S. and Canada. 


se This Subscription Card 


Readers’ Inquiry Card » 


Fe further details concerning 
de.clopments reported in adver- 
tisements, or New Product or New 

rature reviews, CIRCLE THE 

ABER corresponding to that 
wich appears with the ad or 
w: c-up. When indicating change 
co. address, kindly note old ad- 
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Shafts, Rolls, Guide Rods. New 4- 
page Bulletin 301 describes 60 case 
hardened and ground shafts, rolls and 
guide rods and includes maker’s ball 
bushings for linear motion, Nylon- 
lined bearings, and multiple-spindle 
drill heads.—Thomson Industries, Inc., 
Manhasset, L. I., N. Y. 

Circle 784 on inquiry card. 


Clutches. New 4-page catalog pre- 
sents engineering and dimension data 
on maker’s line of miniature, non-re- 
versing clutches said to transmit up 
to 10 inch-pounds of torque without 
slippage.—Precision Specialties, 1842 
E. 58 St., Kansas City, Mo. 


Circle 785 on inquiry card. 


Bearing Material Selection. New 4- 
page chart shows chemical, mechani- 
cal and work characteristics of a wide 
range of sintered bronze and iron 
bearings.—Bound Brook Oil-Less 
Bearing Co., Bound Brook, N. J. 


Circle 786 on inquiry card. 


TUBING, FITTINGS 


Tubing. New 12-page catalog pre- 
sents cold drawn mechanical, capil- 
lary, hypodermic, nickel and nickel 


alloy tubing. Data includes compara- 
tive analysis of alloy types, specifica- 
tions, standard tolerances and rela- 
tive workability—J. Bishop & Co., 
Stainless Steel Products Div., Mal- 
vern, Pa. 

Circle 787 on inquiry card. 


Industrial Hose and Fittings. New 
12-page Bulletin 174 describes mak- 
er’s industrial hose and fittings and 
gives order, installation and assembly 
instructions.—Aeroquip Corp., Jack- 
son, Mich. 

Circle 788 on inquiry card. 


Plastic Pipe. New 4-page reprint 
announces plastic pipe from “low- 
pressure” resins said to overcome sof- 
tening problem at boiling tempera- 
tures.—The Danielson Mfg. Co., Dan- 
ielson, Conn. 

Circle 789 on inquiry card. 


Self-Flaring Fittings. New 8-page 
Bulletin 1155-QP presents specs for 
maker’s line of self-flaring fittings 
available in 8 materials for 5 tubing 
sizes.—Century Controls Corp., Al- 
len Blvd., Farmingdale, L. I., N. Y. 

Circle 790 on inquiry card. 


INSTRUMENTS PUBLISHING CO. 
845 Ridge Avenue, Pittsburgh 12, Pa. 


Please enter my ............ years subscription to Instruments & Automation. 
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17 SF OF 138% 177 «217 7 357 397 437 477 517 557 17 7 697 737 777 817 917 957 

18 58 98 138 178 218 8 358 398 438 478 518 558 18 58 698 738 778 918 958 

19 59 99 139 179 219 9 359 399 p> 479 519 559 19 659 699 739 779 919 959 

20 60 100 140 i80 220 | 320 360 400 520 560 620 660 700 740 780 920 960 

21 6t (08 148 (81 221 I 1 401 441 481 521 561 621 1 701 741 781 921 961 

22 62 102 142 182 222 2 2 402 442 2 562 22 662 702 742 782 922 962 

23 63 103 143 183 223 3 3 403 443 483 523 563 23 3 703 743 783 923 963 

24 64 104 84 4 4 4 444 484 524 564 24 4 7 744 784 924 964 

25 65 105 145 185 5 5 445 485 525 565 5 705 745 785 925 965 

26 66 106 146 186 26 6 406 446 486 526 566 26 666 7 746 7 926 966 

27 67 107 147 187 27 7 407 447 487 527 567 527 667 707 747 787 927 967 

28 68 108 148 188 328 4368 408 448 4 528 568 28 668 708 748 7! 928 968 

29 69 109 149 189 - 329 369 409 449 489 529 569 29 669 7 749 789 929 969 

30 70 110 150 190 30 370 410 4 530 570 30 670 710 750 790 930 970 

31 78 #G1l G58 198 331 371 411 451 491 531 57! 31 671 718 751 791 931 971 

32 12 152 192 332 372 412 452 4 572 32 672 712 752 792 932 972 

33 73 113 153 193 333 373 413 453 493 533 573 33 673 713 753 793 933 973 

34 74 114 154 194 74 414 4 34 «574 34 674 714 7 794 934 974 

35 75 115 155 195 335 375 415 495 5 75 35 675 715 755 795 935 975 

36 76 116 156 196 ~ 336 376 416 456 4 536 576 36 676 716 7: 796 936 976 

37 77 817 157 197 337 377 417 457 497 537 577 637 677 717 757 797 937 977 

38 78 118 158 198 338 378 418 458 4 538 578 38 678 718 758 798 938 978 

39 79 #119 159 199 339 379 419 459 499 539 39 679 719 759 799 939 979 

40 80 120 160 200 340 380 420 540 40 680 720 7 800 940 980 






































NEW LITERATURE 


Thin-Wall Tubing. New 5-page Data 
Memorandum No. 4 describes maker’s 
large-diameter thin-wall tubing avail- 
able in 24 material specs.—Superior 
Tube Co., 1564 Germantown Ave., 
Norristown, Pa. 

Circle 807 on inquiry card. 


MATERIALS 


Beryllium Copper. New 8-page bul- 
letin describes heat treatment of ber- 
yllium copper wrought and casting 
alloys, including temperature charts 
and data on physical properties. New 
2-page bulletin describes use of beryl- 
lium copper contacts for printed cir- 
cuits.—The Beryllium Corp., Reading, 
Pa. 





Circle 791 on inquiry card. 


Teflon Products. New 12-page bro- 
chure on maker’s products fabricated 
from DuPont “Teflon” gives applica- 
tions for which it can be fabricated.— 
Crane Packing Co., 6400 Oakton St., 
Morton Grove, Il. 

Circle 792 on inquiry card. 


Component. Cleaner. New 8-page 
booklet. describes technique used in 


cleaning precision components such as 
transistors, diodes, vacuum tubes, 
jewel bearings etc.—Cobehn, Inc. 
Caldwell, N. J. 

Circle 793 on inquiry card. 


Plastics. New 4-page bulletin de- 
scribes maker’s plastics design and 
development service, process and 
products.—A llegheny Plastics, Inc., 
Route 51 and Thorn Run Road, Cora- 
opolis, Pa. 

Circle 794 on inquiry card. 


Ferromagnetic Plastics. New set of 
bulletins describes maker’s “Ferro- 
tron” ferromagnetic plastic materials, 
both in flexible rod and tape, and rig- 
id powdered iron cores.—Polypenco, 
aq , 2150 Fairmont Ave., Reading, 

‘a, 
Circle 795 on inquiry card. 


FABRICATION 


Drafting. New 56-page Bulletin 
AMF 112-6 includes 44 pages of de- 
tails on traditional and simplified 
drafting practices—American Ma- 
chine & Foundry Co., 261 Madison 
Ave., New York 16, N. Y. 

Circle 796 on inquiry card. 
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Industrial Benches. New 4-page 
Bulletin 516 presents maker’s “Prod- 
uct-A Flow”, an expandable bench 
system. Includes price list.—Products 
For Industry, 49 Washington Ave, 
Stamford, Conn. 

Circle 797 on inquiry card. 


Leather Cases. New 4-page Bulle- 
tin 601 illustrates maker’s leather 
eases for instruments, radios, ph:to- 
graphic and military equipmen. a 
Graton & Knight Co., Worces:: 
Mass. 

Circle 798 on inquiry card, 


Special Hand Tools. New 8-p: we 
bulletin presents maker’s “Muni- 
Tools”—polished probes and weces 
for miniature assembly.—Wen. on 
Co., 17 Irving Ave., Stamford, Coan, 

Circle 799 on inquiry card. 


Engineering Services. New 4-:..2e 
bulletin describes research and de <l- 
opment facilities in electronics. ». .w 
4-page bulletin describes field ey <i- 
neering services for military and - 
dustrial electronic equipment.— a- 
tional Scientifie Labs., Ine. 2 | 
Mass. Ave., N.W., Washington 6, | 

Circle 800 on inquiry card. 


Work Bench. New 4-page bulle in 
features maker’s “Rolla-Bench”, roil- 
ing work-bench extension that p »o- 
vides 5 sq feet extra working spice 
and includes 2 direct drive and 2 gear 
drive laboratory stirrers——Palo L:)- 
oratory Supplies, Inc., 81 Rezie 
Street, New York 7, N. Y. 


Circle 801 on inquiry card. 


Molded Pulp Packaging. New 5- 
page Bulletin B101-5 illustrates ; p- 
plications of molded pulp “Fibre 
Form” system for packaging frag le 
products.—Arvey Corp., Fibre Forn- 
ing Div., Olean, N. Y. 

Circle 802 on inquiry card. 


Barrel Finishing. New 6-page B.!- 
letin F.9339R1 describes barrel finis»- 
ing operations and presents materizis 
for pre-cleaning, cutting down, descai- 
ing, burnishing and rinsing.—Oaki‘e 
Products, Inc., 154 Rector St., N 
York 6, N. Y. 

Circle 803 on inquiry card. 


Gas Producers. New 8-page Bulle- 
tin GEC-1375 gives pricing data, 
product features, dimensions and an- 
lication data on maker’s Neutralene 
gas producers which produce purific i 
exothermic gas for protective-atmo:- 
phere heat treating—General Ele. - 
tric Co., Schenectady 5, N. Y 

Circle 804 on inquiry card. 


Gear Remover. New 2-page leafi: 
describes maker’s infra red (heat e 
pansion) HCL gear-remover for : - 
moving parts attached to axles 
shafts. Gives theory of operation a: 
specifications.—Miskella Infra-R 
Co., East 73rd and Grand Ave., Clev 
land 4, Ohio. 


Circle 805 on inquiry card. 


Plating Process. New 10-page br - 
chure describes “Lectro Nic” t:.2 
maker’s plating process for depos. - 
ing hard, ductile, compressivel 
stressed nickel coatings. —Sel-R ‘ 
Precious —. im. 229 Main S.:., 
Belleville 9, N. 


Circle thy on inquiry card. 
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At last a low cost flow alarm immune to vibra- 
tion. For linear scale flowmeters and liquid level 


applications. 


Snap-action electrical contacts are hermeti- 
cally sealed in glass. Contact closure can be made 
only by passage of the magnetic float extension 


rod. False alarms are eliminated. 


CONSIDER THESE ADVANTAGES: 

@ Rugged, vibration-proof, glass-sealed switch 

@ High, low or double alarm, adjustable to any scale position 
@ Dependable, long life, low cost, no electronic parts 

@ Explosion-proof construction available 


@ Plastic enclosed plug-in relays for easy maintenance 


Write today for complete information. Ask for 
catalog 10-A-84. LA1086 


SCHER & PORTER CO. 


886 County Line Road, Hatboro, Penna. 








WHEN CONTROL VALVES 


AGE CONSIDERED... 
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ENGINEERING 
DESIGN 


CONSTRUCTION 


Pia aes Mec reaBCE at en ace eo Om 


HAMMEL-DAHL COMPANY 


175 POST ROAD, (WARWICK) PROVIDENCE 5, R. 1, U.S.A. 
SALES OFFICES IN ALL PRINCIPAL CITIES 


MANUFACTURING PLANTS IN WARWICK, R.'1., U.S.A, CANADA, ENGLAND, FRANCE AND HOLLAND 


VISIT OUR BOOTH 1806-1807, I. S. A. EXHIBIT, NEW YORK COLISEUM, SEPT. 17-21 


For more information circle 221 on inquiry card. 














